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SUMMARY

Revision 3 of this document is the result of the revision of one National Polfutant
Discharge Elimination System {(NFDES) permit and the re-evalmation of groundwater and air
monitoring programs based on changes in site remediation activities and past monitoring results
at the site.
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ABSTRACT

This plan is prepared to detail the environmental monitoring requirements for the Weldon
Spring Site Remedial Action Project in accordance with Department of Energy Order 5400.1 and
to ensure monitoring is sufficient to protect the environment and water users downstream of the
Weldon Spring Site Remedial Action Project. The plan is to be reviewed annually and reissved
at least every 3 years. Revision 3 of this document is the resuit of the revision of one National
- Pollutant Discharge Blimination Systern (NPDES) permit and the re-evaluation of groundwater
and air monitoring programs based on changes in site remediation activities and past mongtoring
results at the site.

The Weldon Spring Site Remedial Action Project monitoring program is designed to
address pathways and constituents to haman and environmental receptors in a changing waste
setting and to further characterize the waste units in order to model their behavior under specific
conditions, Site specific criteria considered in planning pathway analyses included physical,
chemical, and biological characteristics of the radionuclides and chemical contaminants detectod,
spatial distribution, concentrations, depth to groundwater, geology of the area, climatic
conditions, how the area is used by the public and wildlife, and the proximity of contaminated
sites to potential receplors, '

Site feamres receiving surface water will be sampled and confaninant levels will be
measured. The migrating surface waters will be sampled along their courses to track their
behavior uniil the concentrations are dilmed or otherwise rendered indiscernible from
background levels, Groundwater will be sampled at locations of known or potential impact to
monitor the effects of remedial actions on groundwater quality and to monitor contamingnt levels
that may exceed water quality standards. Groundwater that surfaces at Burgermeister Spring will
also be sampled to provide a complete assessment of the groundwater system.

Work-area monitoring will be conducted to provide knowledge of real-time airbome -
emission levels. Specific locations around the site where there is concentrated human activity
are considered "critical receptor” locations and will receive focused attention. Agricultural
products are monitored as part of the characterization of foodstuffs and to established natural
levels of radionuclides. Radionuclides in aguatic ecosystems are monitored to assess
environmental conditions. This characterization, along with the determinations made during
subsequent, routine biological and surface water sampling, will meet the environmental
monitering data needs of the project and reveal effects of the project on aquatic life,

Point discharges of storm waier and the treated water will be sampled in accordance with
the NPDES permits issued to the Weldon Spring Site Remedial Action Project (WSSRAP) and
the results will be reported to the Missouri Department of Natural Resources (MDNR) as
required by the permits,

DOB/GR1548-424, Rev. 3 i
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1 INTRODUCTION

The Weldon Spring ste is located near Weldon Spring, Missouri, 48 km (30 mi) west
of St. Louts, Missouri. The site consists of an inactive uramium production facility including
- raffinate - pits, a chemical plant, an abandoned limestone-quarry, and associated vicinity-
properties. These areas contain chemically and radiologically contaminated materials originating
from previous operations at the site.

Remediation of the -‘Weldon Spring - site is being conducted under the -Camprehemfve--'
Enviroremental Response, Compensation and Liabllity Act (CERCLA) and as part of the U.S.
Department of Energy Environmental Restoration and Waste Management Program. The
program is known as the Weldon Spring Site Remedial Action Project {WSSRAP), The major
goals of the WSSRAP are to eliminate potential hazards to the public and the environment, and
to the extent practicable, make surplus real property available for other uses. An environmental
documentation approach has been developed that satisfies the requirements of both the CERCLA,. .
as amended by the Superfund Amendmenis-and Reauthorization Act (SARA), and the National. -
Environmental Policy Act (NEPA). Theresult of this process is the Record of Decision (Bef-1}-

. on ultimate disposal of the Weldon Spring site wastes which was-issued in September 1993.: -

Department of Energy Order 5400.1, General Environmental Prorection Program,
requires the preparation of an Environmental Protection. Program Implementation Plan at all . .
.. Department . of Energy. sites. . The Weldon Spring site Environmental. Protection Program..
Implementation Plan (EPPIP) (Ref. 2) details the methods by which the WSSRAP will comply
- with this order, Because the WSSRAP is a remedial action project, the overall goal is ditferent
from that of. the operating and/or production facilities for which Department of Energy
Order 5400.1 was developed. Therefore, the WSSRAP EPPIP meets the intent of Department
of Energy Order 5400.1 while being tailored to the nnique aspects of a remedial action project.
The WSSRAT has prepared this Environmental Monitoring Plan (EMP) to meet the requirements
for Department of Energy envirenmental monitoring programs as specified in Departnent of -
Energy Orders 5400.1 and 5400 5 and the Regudatory Guide for Radiological Efffuent Monitoring
and Environmental Surveillance (Ref. 3), hercafter referred to as the Regularory Guide.

This Environmental Monitoring Plar is to be reviewed annually and reissued at least
every 3 years in accordance with Department of Energy Order 3400.1. Annual reviews will be

DOEORZL546-424, Rev. 1 1




ENVIRONMENTAL MONITORING PLAN ’ 211156

v - o - docnmented and summaries of needed revisions will be transmitted to the Department of Encrgy

along with expected dates of issuance. If during the monitoring year, significant deviations or
alterations to this plan are necessary, approval by the Department of Energy will be obtained.
Any deviations..or -alterations will alse be summarized and documented in the annual site
-environmental report for the year of occurrence.

1.1  Purpose

f - o e oDepartment: of - Energy -Order - 5400, 1 requires the -preparation -of - an environmental.
monitoring plan to define the efftuent monitoring and environmental surveillance required to
demonstrate compliance with applicable Federal, State, and Iocal environmental protection laws
and regulations, executive orders, and internal Department of Energy policies.

The purpose of this plan is to detail the environmental monitoring requiremenits at the
Weldon Spring site. Environmental monitoring is performed at this site to document and
quantify potential public exposure, to protect public health and safety and the environment,.and... -
to demonstrate compliance with- applicable egal-and regulatory requirements.  Fhe ‘monmitoring -
program also verifies adherence. to. Department of Energy.environmental protection policies and .
supports remedial planning.

1.2 Scope

This plan describes the effluent monitoring and environmental surveillance activitics that
will be performed at the Weldon Spring site. These activities include monitoring of surface
water, groundwater, radon, gamma exposure, air particulates, biclogical, and meteorological
conditions. The plan also deseribes applicable monitoring requirements, analytical methods
used, and quality assurance measures, Details and rationale regarding sampling frequencies and
analytic parameters are provided. Also presented are summaries. of additional programs.
implemented to satisfy the requirements of Department.-of Energy Order.5400.1, Order 5400.5, .
and the Regulatory Guide (Ref.-3). An evaluation of compliance or noncompliance with-each-
regulatory guide criteria statement is included in Appendix A of this document. Where criteria
statements are applicable to the WSSRAP, recognition of satisfying the criteria is included in the

- text. and - in.-Appendix ‘A; where.criteria statements ane not.applicable, .only justification. for
exclusion is included in Appendix A.

DOE/OR/ 21 546-424, Rev, 3 : 2
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1.3 Monitoring Changes From Revision 2

The EMP has been revised on a yearly basis even though, at a minimum, revision is

Tequired only every 3 years with reviews conducted anmually, The EMP was revised for 1996

. hecause of the completion of bulk waste. removal .at.the.quarry,. the: sufficiency of past data,

- -gollected;and the impending start-of foundation renmoval-and -other future -work paekag&sf :
‘Table 1-1 shows the major clmnges ‘in monitoring-amd the reasons for the changes.

TABLE 1-1 Changes From Revisien 2

MEDIA &
PARAMETER LOCATIONS CHANGES REASONS
MPCES, Site
Craosate MP-0003, NP-0D07 Addition of Permit
Constituents ' parameters modification,

wond starage

NPDES, Cuarry

Mane
Surface water, Site
Uranium SW-2001, 2002, Increase fraguency Fourgdation
2003, 2004, 2005, to quarterly 2 KPA, 2 | removatl and
2012, 2016 Qff-site other activity
Surface water, Quarry
All parameters SW-1001, 5W-1002, | Delaete jocations Sufficient
sSW-1014 : characterization
completed
Mitroaromatics SW-1003, SW-1004, | Decrease monitoring | Consistantly at
SW-10056 fraquency backgreund
Groundwater, Site
All parameters MW-2007, Dalete locations Fiugged and
MW-2011, abandoned
MW-2015,
MW-2028,
MW-2030

DOB/QRAIL548-424, Bew, 3 3
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TABLE 1-1 Changes From Revision 2 (Continued) |

MEEMA &
PARAMETER LOCATIONS CHANGES REASONS
Uranium MW-4024, Add locations Mew wells
MW-402E : Contamination
' detected in R
sampling
sampled for
baseline
Groundwater, Quarry
Uranium, radium, MW-1042, Add locations Mew wells
thorium, MWw-1043 sampled to
nitroaromatics, establish
sulfate upgradient
baseling
KF& and . MW-1002, - Radues monitoring Bulk waste
.nitroaromatics MW 3004, frequency removal
MW-1005 complets
KPA, radium and MW-1027 Increase monitering Maoniter effect
thorium frequency of dewatering/
revaersed
gradient in
guarty
Uranium-KFPA MW-1017, Reduge monitoring Revarsal of
MW-1018, frequency hydraulic
MW-1019, gradient
MW—" qur
MW-1021,
MW-1022,
MW-1023
Air, Site
Radinactive AP-20125 Add igcation Replacement of
particulates deteted monitor
Radicactive AP-2013 Dalete location Retention basin
particulates construction
Alpha track radan RD-2025 Adid lpcation 1 Reptacement of

dalated monitor

DOE/ORS21548-424, Rew_ 3
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TABLE 1-1 Changes From Revision 2 {Cantinﬁed]

MEDIA & _
PARAMETER LOCATIONS CHARNGES REASQNS
Alpha track radan RD-2003 : Daeleta tocation Retention basin
Construction
External gammsz TD-2025 fdd lovation - | Replacemant of
deleted monitor
External gamma TC-2003 Delete jocation ‘Ratention basin
construction
Afr, Uuarrv'
Radigactive AP-1010, AP-1015, | Delste locations Removal of bulk
particulates AP-1018, AP-1017 wagte
completed
Adpha track radon RD-1003, RD-1004, Delete Jocations Removal of bulk
RD-1005, RD-1008, waste
RD-1008, RD-1009 completed
Electret radan ET-1004, =ET-I'009, | Delete logations - -Removal of bulk
ET-1010 wasts
completed
External gamma TD-1G02, TD-1008, Dalete locations Removal of bulk
TD-1006, TD-1009 wasts
complated
Biological
Mone
Springs, Site
Geochamical SP-6301 Palete parameters Sufficient data
parameters
TCLF Metals 5P-6301 . Add parameters .| Monitor soil
rammadiation
impacts

#*

‘Locations will be delsted during. 18986 after budk waste removal.is. complated.:_.;

DOE/QR/Z] 545424, Rev. 3 5
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1.4  Site History

In April 1941, the Department of the Army acquired a total of 6,974 ha (17,232 acres)
of land, and the Atlas Powder Company operated 20 trinitrotoluene (TNT) and dinitrotoluene
{DNT) explosives production lines from November 1941 through Jamuary 1944 as part of the
. facility. known as-the Weldon Spring Ondnance Works.- Four-of-the: preduction - lines :were..
. located on. what is now the chemical plant/raffinate pits area.and the.r¢maining. 16 prodoction..
.. lines were: distriboted- across-an adjacent property which - is now..zefesred to.as the ULS..Army

».-Reserve and.:MNational Guard -Training Area: - By 1949,-all but. approximately 809-ha

(2,000 acres) of this land had been transferred to the State of Missonn (August A, Busch
Memorial Conservation Arca and Weldon Spring Conservation Area) and the University of
Missouri (agriculturat Iand). Except for several smatl parcels transferred to St. Charles County,
the remaining property became the Army training area,

Through a Memorandum of Understanding between the Secretary of the Army and the
. General Manager for-the Atomic Energy Commission. (AEC), 83 ha (205 acres) of the formes.
ordnance works were transferred in May 1935 to the ABC for the construction of the Weldon
Spring Uranium Feed Material Plant. Considerable explosives decontamination was performed -
by Atas Powder and the Army prior te construction of the feed materials-plant.- Unitil 1966, -
the feed matenals plant was operated as an integrated facility for the conversion of processed
aranium ore concentrates to pure uranium trioxide, intermeadiate compounds, and uranivm metal.

- hcsmall amennt of thoriom wag-alse processed. 'Wastes: generated during these operations weras

stored in four raffinate pits on the site.

In 1958 the AEC acquired title to the Weldon Spring Quarry from the Department of the
Ammy. The quarry was located approximately 5.6 km (3.5 mi) south of the feed materials plant.
The Army had uvsed it earlier for disposal of wastes from the manufaciure of TNT and DNT,
and for disposal of TNT-contaminated rbble during operation of the ordnance works, Prior e
1942, the quarry was mined for limesione aggregate used in construction of the erdnance works.
The ABEC used the quarry from 1963 to 1969 as-a disposal area for uranivm residues and a small--
amonnt of thorium residue. But most of the material disposed of there consisted of nranivm apd
radium-contaminated building rabble and soils from the demolition of a wraninm ore processing
facility in St. Loumis, Other radicactive materials in the gquarry include dmmmed wastes,
uncontained wastes, and contaminated process equipment.

DOE/GR/2 | 548-424, Rev. 3 6
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The Weldon Spring Uranium Feed Material Plant was shut down in 1966, and in 1967
the AEC returned the facility to the Department of the Army for use as a defoliant production
plant te be known as the Weldon Spring Chemical Plant. The Army started removing equipment
and decontaminating several buildings in 1968, but the defoliant project was canceled in 1969
before any process equipment was instatled. The Army reiained-mspansibﬂity for the land and .-

- facHlities at the chemical plant, but-the 20.6 ha (51-acre) tract encompassing the raffinate-pits-
.-+ was transferred ‘back 10 the AEC. - From- 1969 to 1981, the status.of the- Weldon Spring-site. did.: -
- not-change. .The site-was placed incaretaker status from: 1981 through: 1985, -when-custody of - -
- the.chemical plant and quarry were transferred -from the Department of the Ammy to the.
Department of Energy. In 1985, the Depariment of Energy proposed designating control and
decontamination of the chemical plant, raffinate pits, and quarry as a major project.

A Project Management Contractor for the WSSRAP was selected in February 1986, In
July 1986, a Department of Energy project office was established on site, and the contractor,
MK-Ferguson and Jacobs Enginecring Group, Inc., assumed control of the site on
October 1, 1986. The quarry. was placed on the Environmental Protection Agency National
Priorities List (NPL) in July 1987. The Department of Energy redesignated the site as a-Major--
Acquisition System in.May 1988. The chemical plant and raffinate pits. were-added to the NPL -
in March 1989.

Under the CERCLA process, a focused Reredial Investiparion/Feasibility Study - -
iyt oo e 2 - Foyiropmergal-Assessment $RIYPS=BAYwas used to-dociment the proposed-management-of-thas..
| wastes in the quarry. Compared to the full-scope of the RI/FS, the focused RI/FS was
appropriate for the bulk wastes since removal will decrease the threat of release of contaminants
and is consistent with a permanent remedy for the entire site (Ref, 4), The NEPA/CERCLA
environmental documentation process for the quarmry bulk wastes is complete and remedial
activities began in 1991, The first load of waste was removed from the quarry in the summer
of 1993,

Remedial investigations were conducted at the chemical plant/raffinate pits area in 1988 -
and 1989 under the CERCLA RI/FS process. These investigations included characterization of
ihe groundwater; on-site soil contamination; contaminated sediments in off-site surface drainages,
lakes, surface water, and springs; and chemical and radiological contaminants in the maffinate
wastes. The results of each of these investigations have been published in the Remedial
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- Investigation. Report for the Chemical Plara Area of the Weldon Spring Site (Ref. 5). The
Record of Decision (Ref. 1) marks the selection of the final remediation and disposal method for
the chemical plant and bulk wastes for the guarry. 'I_‘hé Record of Decision was issued in
September 1993,

_Several interim 1esponse actions have been conducted at the W3SRAP.. Interim Tesponse
-.actions are activities that will not change theultimate dizsposal methed-but-have been condugied.
- to.mitigate -or climinate conditions that pose. immediate or-potential threats to worker safety,. .
- public health, or the environment (Ref.-6). Some-of the interim actions taken were removal of
exposed friable asbestos, overhead piping, polychlorinated biphenyl (PCB} electrical equipment,
power poles and wires, demolition of all buildings, isolation and capping of Ash Pond, capping
of some other highly contaminated areas, and consolidation of containerized chemicals,
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2 OBJECTIVES AND RATIONALE

The goal of the Welden Spring Site Remedial Action Project (WSSRAP) is to protect and
enhance the environment while protecting the public during remedial activities. The action
- . consists-of safely disposing of hazardous and radiclogical wastesthat-resulted from the operation
of the Weldon Spring Uranium Feéed Materials Plant and the Weldon Spring Ordnance Weorks. -

ce o NWitHIR-the - overall - project mission, -the envirenmental pmtﬂctmnﬂpmgmm focuses-en-the

operational activities of the project, : : e
The WSSRAP objectives for the environmental protection program are as follows:

* Assess compliance with applicable environmental quality standards and pablic
exposure limits,

» Measure background Ievels and site specific compound levels.
* Measure the effectiveness of effluent treatment and controls.
* Assess the validity and effectiveness of exposure models.

-» Measure the long term’ builchip and assess environmental trends from stte-released-
contaminants,

* Detect and quantify unplanned releases.

This Environmerzal Monitoring Pian describes the rationale and design criteria for the
monitoring program; designates the extent and frequency of monitoring and measurements;
outlines. procedures for laboratory analyses, quality assurance - requirements, . program.
implementation procedures; and preparation and-disposition of related reports.

In case of deviations from this plan, either intentionally or because of circumstances
outside the control of the Project Management Contractor, concurrence wikl be obtained from
the .S, Department of Energy. BExamples include but are not limited to long-term reductions
of sampling frequency, elimination of sampling locations, efimination of analyzed parameters,
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or use of less stringent analytical methods, and addidon of sampling locations. On a case by
cage basis short term, limited, informaticnal or emergency sampling may be conducted under
this plan without prior DOE concurrence in order to investigate or follow-up on areas of
suspected environmental concern.

The WSSRAP environmental protection program is separated into two distinct functions:
- (1) effluent: monitoring, and (2) environmentsl surveillance, - Efffuent-monitoring: assesses- the--
o e urantities-of-xitbstances i migration: pathways-from the site- at-dts-perimeter- or -Hy-pathways.
i .-subject to-compliance:with applicable or relevant-and -appropriate regulations (e, g, ,-National -
: Emissions Standards for Hazardons *Air Pollutants [NESHAPs]) or permit levels and
i requirements (e.g., the National Pollution Discharge Elimination System [NPDES]). The
environunental surveillance program generally reviews environmental media within or outside
the site boundary for the presence and concentration of site-related contaminants to detect and/or
track the migration of those contaminants. Surveillance data are used to assess the presence and
magnitude of any radiclogical or toxicological exposures to members of the public, or to assess
the effects, if any, on the local environment, :

_ The Weldon Spring site has maintained a relatively stable- configuration of its waste

. materials since cessation of plant operation and decomtamination of somte process buildings in

- the early 1970s. It is believed that this stability has allowed the site to achieve a rough
‘o <. equilibrivm regarding the migmtion-of contaminants from-the site. Since the chemical-plant-and. .
aa e A UAREY afe-presently under-active-remediation; the-aature-of the wasteunits and their. physicake..
positions and chemical states are subject to disturbance. The monitoring program has been
designed to address pathways and constituents in a changing waste setting and to further
characterize the waste units in orderto model their behavior under specific conditions.

The Depariment of Energy has defined generic performance criteria that their operations
offices must use in developing their programs. The WSSRAP environmentat protection program
has incorporated these criteria into its monitoring program. The objective of the WSSRAP -
environmental monktoring program is to generate data needed to achieve regulatory compliance
and to assess the impact of contaminants on the-public and environment. -Therefore, a program-
must be developed to assess viable environmental pathways, The progmm outlined in this plan
defines a scheme of minimum data points to be collected to evaluate whether environmental
conditions are changing, and whether site-related contaminants or activities are impacting public
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health or the environment. Where additional data points or density is required to verify trends

or more closely evaluate environmental conditions, additional samples may be collected that are

not defined -in the plan. Those samples will be collected to serve the objectives of the

environmental monitoring program at the Weldon Spring site and will be consistent with the
R - guidelines of the DOE 5400 Orders. The following section describes-the pathway. analysis
performed by the WSSRAP to arrive at the monitoring program,

2.1  Pathway Analysis

Te evaluate the potential impact on human or ecological receptors of activities at the

Weldon Spring site, it is necessary to conduct a pathway analysis. Exposure pathways are
identifted considering the source, mechanisms of release, type and location of contaminants at
the site, and the probable environmental fate {persistence, partitioning, transport, and intermedia
transfer) of these cuﬂtaxninants, and the location and activities of potentially exposed receptors.
Table 2-1 identifies the matrix of factors considered in the exposare pathway screening process.
The primary objective of the pathway -analysis is to ‘identify complete pathways and give
reasonable assumptions about future conditions. An. exposure pathway is considered complete
if a. link can be shown between .one .or .more contaminant sources, through one or more

~ environmental transport processes, 10 an exposure point where human or ecological receptors -
are present. Identification of potentially complete pathways is a qualitative judgement.
Procedures used are intended to be conservative. Identification of a complete pathway does not-

i o cteon necessadly-indicate-that-advessewaffacts - will-ecous;-it-indicates that the-affort-te moenitor.releases - - -

is worthwhile from the standpoint of protecting human health and the environment.

2.2 Monitoring Program Rationale

The cntical pathway analyses (radiomnclide and media) conducted for the WSSRAP

. .. included both the Weldon Spring (uarry and the Weldon Spring Chemical Plant-and raffinate

pits, and are presented in Table 2-2. These analyses were based on data developed during

various characterization and momtoring smdies, from site-specific~criteria, site - specific-
assumptions, and the matrix of potential exposure routes.
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TABLE 2-1 - Potential Exposure Route Matrix

COMPONENT OF EXPOSURE ASSESSMENT

FACTORS TO BE CONSIDERED

Affacted Environmental Media

Air
Groundwater
Surface Water
Sedimant
Surface Soil
Subsurface Sqil
Aquatic Biota
Terrastrial Biota

Conmtaminant Transport Pathway

Airborne transport
Groundwster migration
Surface water runoff
Sediment transport
Infiltration

Percolgtion

Surface soil erasion
Transport of aguatic biota
Tarrestrial biota migraticn

chhanism of Retease to Affected Medium

Adr - Volatilization, fugitive dust
emissions, gas emissions,
Parcolatian,waigration, Josing
streams.
Surface runaff, groundwater
discharge, partitioning with
sediment,
Sediment transport in surface -
runoff, fugitive dust,
partitioning with surface
Water.,
Fagitive dust
transport/daposition, surface
runoff, surface disturbancs.
Leaching,
partitioning with
groundwater.
Afuatic-biota - Direct contact, ingestion.
Terrastrial biota - Direct contact,
ingestion.

Groundwatar..—~ .

Surface water -

Sediment -

Surface soil -

Subsurface soil

DOEMOR2 1548424, Rev_ 3
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TABLE 2-1 Potential Exposure Huufe Matrix {Continued)

COMPONENT GF EXPOSURE ASBESSMENT FACTORS TQ BE CONSIDERED
Currant and future receptors -Human - - -0On-site workers, off-gite
workers, off-site rasidential,
racreaticnal,
Ecologicat - On-site aquatic, off-site

agquatic, on-site terrestrial,
off-gite terrestrial.

Environumental - Physicochemical conditions
of environmental media.

Routes of exposure by madium Air - Inhalation, immersian
Groundwater Ingestion, dermal contact

Surface water - Ingestion, dermal contast
Sediment - Ingestion, dermal contact
Surface Soil - Ingestion, dermat contact
Subsurface soil - Ingesticn,
dermal contact
Biota - Ingestion, dermal contact
Cross Media
Transfers
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TABLE 2-2 Exposure Scenarios Selected for Monitoring

PATHWAY
SELECTED
: FOR
RECEPTOR EXPOSURE SCENARID MONITORING ' RATIONALE
Off-site Ingestion of small game Mo ingestion of smail game
Residsnts animals in contact with animals by residents is
S e o, ] -GOMtaminENt-EOUFCE-2F0aE. - f - o - e . s Agsunead. as ow. due-to larga
buffer zone of wildlife area.
Ingestion of graundwater Yag Potential usa of groundwatar
from wall dovwnpradient as & source for drinking water
from site squrces. by residants.
Inhalation of pariculates Yes Potential inhalation of airborng
dispersed through wind particulates by naarby
arosion and remedial residents.
actions.
Derrnal contact with Mo Dermai contact with
airbome and deposited radiologically impacted
particulates - . : S | particulates is not cansidered
a substantiat- exposure
mechanism.
Ingestion of surface water Yes Potential for ingestion due to
andfor sediment. recreational activity in off-gite
impacted wsters.
T-Witdhife Aresr | inhatation-of particulates - - - -¥es - | Potential inhalation of airborme-p-
Yisitars dispersad through wind particulates by wildlife area
erosion and remadial visitors.
action.
Ingestion of game and fish Yes Potential ingestion of game
inhabiting wildlife area. and fish inhabiting wild#fe
arez collacted during hyrting
s8asan.
Ingestion of surface water Yes FPotential exposure through
and cantact with sediments ingestion of, gr contact with,
while swimming or wading. surface water in vvildlife
areas,
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TABLE 2.2 Exposure Scenarios Selected for Monitoring (Continued)

and vegatation.

PATHWAY
SELECTED
. FOR
RECEPTOR EXPOSURE SCENARIO MONITORING RATIONALE
Wildlife Area Dermal gontact with No - Dermal contact with
Visitors airborne and deposited - radiglogically impacted
{Continuad) particulates. ‘particutates Is not considerad. |
a substantial exposure
mechanism.
Terrestrial Biota Ingestion of surface water, No Previous studies have
{on sita) sediments, or vegetation, indicated no substantial
ar inhalation of air uptake or risk.
particulates.
Terrestrial Biota Ingastion of surface water, Mo Pravious studies have
|off sita) sedimants, o vagetation, indicated no substantial
ar inhalativn of air uptake or risk.
particulates.
Aquatic Biota Uptake of surface water Mo ‘Pravious studies have
fon &ita) and comtact with indicated no:substantial
sadirmeants. uptake or risk.
Ingestion of invertebrates Mo Pravious studies have
and vegetation, indicated no substantial
_ uptake or rigk,
|-Aquatic-Biota - - 4. lJptake-of-surfacewater -~ 4 - - --¥Yaes- - - Potertial human consumption.gt.
iof site) and contact with of gama fish in contact with
sadiments. surfzce water and seadiments.
Ingestion of invertebrates Yos Potantial human consumption

of game fish which ingest
invertebrates and vegetstion,

Site specific criteria considersd in pathway analyses included physical, chemical, and
biological characteristics of the radionuclides and chemical contaminants detected, spatial
distribution, concentration, depib to groundwater, geology of the area, climatic conditions, how
the area is used by the public and wildlife, and the proximity of contaminated sites to potential

TeCceptors,

DOEOR1548-424, Rev., 3
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Site specific assumptions were as follows:
. Off-site restdents have limited access to the contaminant saource areas.

. Access of off-site large game animals to contaminant source areas is limited- by
perimeter fencing.

-~ wo-Prolonged or year round use of on=site water badies by waterfowl is limited: -~
¢ - -Frequency and duration of wildlife area visits per individual is low (Ref, 7).

. Consumption of game animals and fish per individoal averaged over a year is
Iow,

The monitering programs described in the following subsections were designed with
specific knowledge of the active pathways and the pathway analyses performed. Each media-
specific monitoring and analysis program follows a general rationale.

2.2.1 Surface Water
Surface water is influenced by three general mechanisms. It is impacted by:

s @ aterthat-flows frenythe site-and carries with it site-source.contaminants.. . Alsg.
small quantities of water migrate from the site on a regular basis due to human
influenced activities such as discharge of treated effluent from the admirnistration
building. Treated water from the site and quarry water treatment plant is
discharged directly to the Missouri River and does not contact contaminants.

..* . Contaminants resuspended from sediments on site.and.in stream channels, |

. Discharge of contaminated groundwater to surface water receptors from springs
in the area. :

Site features receiving surface water are sampled and contaminant levels are meastired.
The migrating surface waters are subsequently sampled along their courses to track their
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- behavior untif the concettrations. are diluted or ﬂﬂ'lemuse rendered indiscernible from
background levels.

2.2.2 Groundwster

The hydrology and hydrogeelogy of the Weldon Spring site -have been extensively
. -.studied,:and.separate regimes have been-identified. for-the chemical plant and raffinate pits and
- - theguatty-bazed-on-spatial ‘separation’and-differing weolopy - The present-conceptual-medel-of.
the :hydrogeologic. regime at the chemical plant and raffinate pits incorporates the activity of .
diffuse flow through the fractured limestone and the influence of discrete groundwater movement
through solution enlarged fractures and conduits. Monitoring wells are used to monitor the
influence of site contaminants on the groundwater. Converging conduits transport diffuse flow
to discrete flow, and then to the springs previously mentioned. Appropriate monitoring of the
resurging water at those springs monitors the secondary mechanism of groundwater movement
from the site.

. The present conceptual model of the-hydrogeclogic regime for the Weldon Spring Quarry:.
incorporates the fractured flow described above and flow through the porous media of -the-
Missouri River alluvium. Monitoring: wells are used to ‘monitor the influence -of the:

- contaminants in the wastes on the bedrock adjacent to the quarry and alluvial groundwater.

2.2.3 Air and Atmospheric Migration

Air pathway and atmospheric migration of contaminants and radiation constitute a broad
set of exposure pathways. Characterization studies indicate that the only significant sources of
airborne contamination from site-related wastes lie within the boundaries of the chemical plant
and raffinate pits and quarry. As remedial activities begin to disturb source areas, the potential
- - for increased - airborne emissions will increase. More intensive sitesspecific- and work-ares.
monitoring will provide knowledge of real-time airborne emission levels,

Airborne particulates, radionuclides, and atmospheric radiation released from both the
chemical plant and quarry source arcas must pass the facility boundaries before migrating to
uncontrolled or public access areas. Site perimeter monitoring will be. utilized to detect and
monitor the migration of radicactivity detectable at the facility boundaries. Finally, specific
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- locations around the site where there is concentrated human activity are considered "critical
receptor” locations and will receive focussed attention.

2,24 Soil and Sediment

Soils and sediments on and around the Weldon Spring site have becn, and in some

- - locations continue to be, receiving contaminants from the site. . The:soil s generally in a. stable:

- pondition and,-although it might-act-as-a leng term source for groundwater and surfacewater.

. gontamination, -sotl -in itself does not-pose a dynamic- contaminant- front that would .require..

routine monitoring. Soils and associated contamination thai are disturbed during remedial
activities may be mobilized by surface water runoff or be dispersed in the air and migrate from
the site. Therefore, the surface water monitoring program will monitor levels of suspended and
- settleable solids to assess the quantities of materials leaving the site. The air monitoring

program, combined with air modeling when appropriate, will assess potential impacts to off-site
receptors. :

-~ For the purposes of this plan; sedimenis-are-those solid- materials that are mobilized by -
- surface water flow and which-accomulate t0 some discernable depth in and along the stream-
channels and lake basitis. Sediments have been characterized during remedial investigations of -

the Weldon Spring site and ‘Weldon Spring Quarry. That characterization, along with the
determinations made during subsequent, routine biological and surface water sampling, will meet
the environmental monitoring data needs of the project.

2.2.5 Biological Media

Biological factors, such as the animal and plant vectors in a biouptake chain, will be
sampled to assemble and provide surveillance of the environmental and potential human
. pathways. . Biouptake sampling of fish-at surrounding. wildlife areas.has been conducted sincs,
1987. Game animals are sampled when specimens become available, but dose estimates are
caleulated on the basis of concentrations in surface water and soil. Agricultural products are
monitored as part of the characterization of foodstuffs and to establish natural levels of
radionuclides. Radienuclides in aquatic ecosystems are monitored to assess environmental
conditions by using benthic invertebrates as indicators of water guality.
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'3 ENVIRONMENTAL SURVEILLANCE

The environmental surveillance program for the Weldon Spring Site Remedial Action

Project {WSSRAP) is based on pathway.analysis for possible expostre routes and receptors in
accordance with Department of Energy Order 5400.1 and. 5400.5 and the Regularory Guide
(Ref, 3). Exposure routes requiring sorveillance are air, surface water, groundwater, and
-+ biologicat-media. - Radiological concentrations obtained -for each-of-these-media-are-used o~
.. estimate: public-dose and ¢o provide compliance data-for applicable enwironmental regulations::

The environmental surveillance program for each medium is based on the applicable
regutations, the hazard potential of the contaminants, the amount and concentration of the
contaminants, and the impacts to the environment, Sampling tocations, frequency, and analyses
required to determine the ambient environmental levels for each medium are summarized in the
following sections.

3.1  Surface Water Surveillance Program

Surface water samples will be collected from locations that are-known to be, or
- .potentially could be impacted by -elevated-concentrations -of contaminants:from the Weldon.
Spring Chemical Plant and raffinate pits or the Weldon Spring Quarry, Becimse of the differing
topography and hydrologic conditions at the chemical plant and the quarry, surface water
revoue e A SRTRPHBE Programs-foreach of theseareasare described:separately. “In previous-Errvirormensal.
Monitoring Plans, the monitoring of springs was inclnded as part of the sunface water monitoring
program. -As of 1992, the WSSRAP has incorporated spring monitoring under the groundwater
monitoring program, consistent with the draft U.S. Environmental Protection Agency guidance
for gronndwater monitoring in karst terrains. The data on contaminants in spring water will be
more directly correlated to levels in the groundwater near the site as measured using
. ¢conventional groundwater monitoring techniques.

J3.1.1 Suvrface Water Evaluation

A surveillance program, which includes monitoring potentially impacted surface water,
has been established to determine the. distribution of radiochemical and chemical contaminants
that have migrated from the Weldon Spring site. The environmental surveillance program for
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surface water will be conducted in accordance with the requirements of Department of Energy
Oxders 5400.1, 5400.3, and the Regudarory Guide (Ref. 3).

3.1.2 Surface Water Monitoring Program at the Weldon Spring Chemical Plant and
Raffinate Pits

- o Burfgce-water draining--from- the  chenrical :plant “ared trimsports: both -dissolved-and.

* saspended ~contaminants from' waste ‘materials distributed 'about “the site. - Seven -monitering

locations have been chosen to provide data necessary to monitor the impact of contaminarits
delivered to downgradient streams and water features. Sampling locations are shown in
Figure 3-1. The locations of the monitoring points and the purpose for monitoring are described
in the following sections.

3.1.2.1 Rationale. The U.S, Depariment of Energy, in cooperation with the
Missouri Department of Natmral Resources - Division of Geology and Land Survey and the -
United States Geological Survey, has established a detailed profile of the complex hydrogeologic

. system. that influences-the flow-.of - surface..water. from. the site. . The chemical plant.area js |

located on the Missouri-Mississippt River surface water drainage divide. .The topography is

--geuntly undulating and generally:slopes northward 4o the Mississippt River.- Streams-do-not-cross-

- the properties, but incipient drainageways convey surface water runoff to off-site streamns. Most
- surface drainage from the raffinate -pit-arca discharges-to an' intermittent stream in-the -Avmy -

BRI RS

. Reserve. Training Area.to.the west.via 4 sedimentation basin.dewnstream.of Ash Pond. Several. .

much smaller stream bodies also discharge to this watershed. Discharges from these locations

+.. «&ombine pear St.- Charles-County Road D and flow. northward jnto Lake 35 in the August A,

Busch Conservation Area, then to Schote Creek, which in tum enters Dardenane Creck, which
finally discharges into the Mississippi River. A second surface drainage system ultimately
reaching the Mississippi River drains the northeastern site area through a sedimentation basgin

- downstream of Frog Pond. A storm water sewer system that drains land surfaces: from - the

northern portion of the buildings area, also discharges into the sedimentation basin. The Frog
Pond drainage enters Lake 36 in the -August A. Busch Conservation Area. Lake 36 in turn-
discharges into Lake 35, which ultimately discharges into Schote Creek,

A third watershed directs storm water runoff from the southern portion of the chemical
plant southeast to the Missouri River by way of the Scutheast Drainage. In the past, infiltration
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and inflow of storm water into the abandoned process and sanitary sewers drained to the
Southeast Drainage. These sewers now terminate at pump stations and the water is pumped to
the site water treatment plant. The sewer lines downstream of the lift stations have either been
removed or plugged.

-Storm water flowing from the site'watersheds-has-been in-contact-with contaminated soil, .
-~ debris.-and- buildings;- therefore, -downstream - loeations -as -noted-below- will be monitored to..
determine the effect of site discharges.on downstream snrface waters,. Monitoring results. may,
also be vsed to measure the effectiveness of site remedial activities,

3.1.2.2 Monitoring Locations. All features monitored by the surface water
surveillance program are situated on the north (Mississippt River) side of the drainage divide.
Waters requiring contaminant monitoring to the soath of this divide are monitored by the effluent
monitoring or the quarry groundwater monitoring programs. The routine monitoring locations
are nmumbered SW-2001, SW-2002, SW-2003, SW-2004, SW-2005, SW-2012, and SW-2016
- (Figure-3-1). ‘Location SW-20135, the materials staging area basin, was added in 1992, but was--

transferred to the National Pollatant Discharge Elimination:System (NFDES) programmqlﬂﬂt&w e
Frog Pond (8W-2011) -and Ash Pond (SW-2010) were transferred to the NPDES program. in:

1994 because the discharges from these ponds exit the chemical plant through NFDES permitted
outfalls. The four raffinate pits (SW-3001, $W-3002, SW-3003, and SW-3004) were deleted
from the environmental monitoring plan (EMP) in 1994 because these waters are being treated:
in the site water treatment. plant and, therefore, are monitored under treatrnent plant operations
sampling, '

Sampling locations SW-2001, at the confluence of Schote and Dardenne creeks, and
SW-2016, downstream of SW-2001 at the intersection of Dardenne Creek and County
Highway N, monitor any contribution of site derived contaminants to Schote and Dardenne
creeks. Locations SW-2002, SW-2003, SW-2004, SW-2005 and SW-2012 monitor the three
lakes in the Angust A. Busch Memorial Conservation Area that lie within the watershed that
receives nnoff from the chemical plant site.

3123 Monitoring Schedule. All sorface water locations retained in the
menitoring program will be monitored for uranium according to the schedule in Table 3-1,
Monitoring frequency is increased over the previous EMP because of planned increases in site
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TABLE 3-1 Woeldon Spring Chemical Plant Surface Water Monitoring Program

TOTAL URANIUM
LOCATION KPA OFF SITE
SW-2001 g s
SW-2002 o s |
SW-2003 Q s i
SW-2004 Q 5
SW-2005 o 5
SW-2012 0 5
SW-2016 Q 5

Q  Quarterly.
S - Semiannual, samples will be analyzed off-site, and onsite, for the first and thirg quarters and en-site.
for the sacond and fourth guarters.,

. activities (i.e., foundation removal). Samples will be collected once a quarter with the sample
1w o v BLIE-A0. the first and third quarter for.an -offsite and -ensite. analysis. . The samples collseted. i .

the second and fourth quarter will be analyzed on site only on the same day that upstream

- NFDES samples are collected.  In addition, samples will be collected at the same location and

time for analysis on the site kinetic phospherant analyzer (KPA) to allow a more timely receipt

of resnlts. In the event uranium levels are elevated at the NFDES outfalls (as determined by

KPA results) then surface water samples will be analyzed on the site KPA on at least a monthly
e« - -basis.until-elevated. levels decrease. Thé uranium.concentration defining an elevated level wili.
be determined on a case by case basis using historical data, Other site derived contaminant
parameters were removed from the monitoring schedule because they have remained below water

quality standards at these locations.
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3.1.3 Surface Water Monitoring ngram for the Weldon Spring Quarry

Six surface water monitoring locations near the guarry have beea chosen for routine
monitoring. These locations were chosen to investigate and document whether surface waters
near- the quarry might pose a risk to human health or the environment becanse of potential

- mobilization of the quarry wastes and migration of contaminated groundwaterinto surface maters

near the quarry.

31341 Rattonale. The quarry is located on the northern bluff of the Missouri
River valley. Surface water within the quarry collects in the quarry pond; therefore, there is
no direct surface water runoff from the quarry. When the quatry sump is not in a pumped-down.
condition, movement of contaminated groundwater through the fractured bedrock of the quarry
into the fine-grained alluvium to the Femme Osage Slough has resulted in elevated uranium
levels in the slough water. The slough is impacted by contaminated groundwater migrating from
the quarry; therefore, it-is rontinely monitored.

3.13.2 Monitoring Locations. - -Monttoring locations SW-1001, SW-1002, and .
SW-1014; which monitored Little Femme Osage ' Creek at points upstream and down ‘stream -of -
the quarry, have been deleted from the surface water monitoring program. These tocations are
adequately characierized and need no further evaluation. Six sampling locations, SW-1003
through SW-1005, SW-1007, SW-1009, and SW-1010 (Figurs 3-2), are distribated along the

.Eemme Osage. Slongh west.of, adjacent 1o, and.east of the.quarry,  These locations. within the..

slough were chosen to provide representative daia Tor areas that are potentially. impacted by the
quarry contamination. The quarry pond, SW-1008, was deleted in 1994 becanse this location
is monitored under the quarry water treatment plant operations. Missouri River sampling was
deleted from the surface water program because baseline water quality data for water treatment
plant operation activities ars complete.

3.1.3.3 Monitoring Schedule, The surface water near the Weldon Spring Quarry |
that is potentially affected by the quarry is the Femme Osage Slough. The locations to be
sampled are shown in Figure 3-2.

All locations will be monitored for total uraninm becanse of the fluxuations in
concentrations as a result of changing slongh levels and groundwater static water levels, and

DOESOR 154884, Rev. 3 24
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TABLE 3-2 Weldon Spring Quarry Surface Wa.ter Monitoring Analytical Program

PARAMETERS
TOTAL URANILM
_ NITROAROMATIC
LOCATION KPA, OFF-S1TE COMPOUNDS

SW-1003 B A S
SW-1004 B s
SW-1005 B A 5
SW-1007 Q A NS
SW-1009 a A NS
SW-1010 o] A NS

5 Semiannually

B.  Bimonthly

0 Quarterly

NS  Not Sampled
KFA  Kinetic Phosphorescent Analyzer {On Site)

because the surface water contaminanty potentially impact groundwater south of the slongh. This
will atlow trends 1 be identified in addition to maintaining & surveillance of uranivm in surface
water bodies near the quarry, Locations SW-1003 through SW-1005 will be monitored

-gemisnmally -for-nitrearomatic compoutnds-because they -are-downgradient - from- the-area-of-
© greatest nitroaromatic groundwater contamination. Nitroaromatics analyses were eliminated at

the remainder of the locations in 1994 because sufficient historic data is available and there is
no documented impact from source areas. g

3.2 Groundwater Surveillance Program

Groundwater samples will be collected fm:’n locations where groundwater is known to
be impacted or where the potential exists for gronddwater to be-impacted in the chemical plant -
area and the quarry area. Due o the differing hydrology and hydrogeology of the two areas,
these gronndwater monitoring programs are discussed separately.
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: - Groundwater beneath several waste storage facilities at both the chemical plant and quarry

is monitored to comply with the intent of 40 CFR 246, Subpart F and 10 CSR 25-7.26402XF).
A separate monitoring program has been established for these facilities and is ontlined in
Section 3.2.4. ' '

1.2.1 Gronndwater Evaluation

- Groundwater within and-around-the chemical plant and quarry has been radiclogically:
- and -chemically . chamacterized -through ‘sampling and analyses. - A- surveillance program that
includes monitoring potentially impacted groundwater has been established to monitor
radiological and chemical conditions. The groundwater surveillance program has been
determined based upon applicable regulations, hazard potential of effluents, quantities and
concentrations of effluents, public interest, and the potential or actual impacts on groundwater.
The environmental surveillance program for groundwater will be conducted in accordance with
the requirements of the Department of Energy Orders 5400.1, 5400.5, and the Regulatory Guide
(Ref. 3). S

3.2.1.1 Groundwater Characterization. Potential - exposure. pathways. were
determined based on the sampling of groundwater within, and near, the chemicat plant and the
quarry. Chemical and radiological characterization of the groundwater was provided through
the implementation of work plans, sampling plans, and other characterization plans. These plans

... were.approved by the Department .of Energy and-the U.S. Bnvironmental Protection. Agency,. .

and included environmental monitoring, sampling locations, procedures, equipment, frequency

. and analysis reguired, minimum detection limits, and levels of quality assurance/quality control.

Evaluation of the characterization data and potential exposure pathways provided the basis for
the proundwater environmental surveillance program described in this monitering plan,

In addition to the chemical/radiochemical characterization, changes in the static
groundwater level are monitored either mamually or with dedicated transducers. Mamnnal
readings are taken during sampling events and quarterly during the well inspections, Dedicated
electronic pressure transducers are installed in certain wells to document the static water level
flnciaations on a daily basis.
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- 3212 Parameter Categories. The following radiological and chemical
parameter categories will be monitored in groundwater at selected guarry and chemical plant
locations since similar contaminant constituents are present at both areas:

. Total Urardum (U): Uranium is a contaminant of concern at both the guarry and
the chemical plant due-te both the purification process -of uranium and raffinate
- ~storage at the chermical plant-and.the.disposal of uranium- contaminated materials.
and process wastes at the quarry. Uraniom is monitored to assess migration in
- the-grovndwater system and-contamination levels inthe aquifer, and the potential
for exposure to the public.

. Radiochemical Parameters (R): The radiological parameters consisting of gross
alpha, Th-230, Th-232, Ra-226, and Ra-228 are monitored at both the quarry and
the chemical plant due to their presence in uranjum residues at each site, These
parameters are monitored to assess the patential for exposure to the public and
the environsnent and to assess migration in the groundwater system and
contamination levels in the aquifer. :

. Nitroaromatic Compounds {N): Nitroaromatic compounds are contaminants of
concern at both the quarry and the chemical plant due to the previous production
-of trinitrotoluene {TNT) and dinitrotolusne (DNT) at the Weldon Spring Ordnance
.. Works..and. the .disposal of TNT/DNT. contaminated. materials .at the quarry..
Groundwater at both sites will be monitored for 1,3,5-TNB; 1,3-DNB;
2,4,6-TNT; 2,4-DNT; and 2,6-DNT.

. Sulfate-Nitrate-Alkalinity (I): Both nitrate and sulfate are contaminants of
concern due to their presence as residual products during the uranium panification
process at the chemical plant and in the production of nitroaromatics at the
ordnance works, Both nitrate and sulfate levels are elevated in the raffinate pits

-and at some groundwater locations-at the chemical plant. Elevated sulfate levels
were observed in monitoring wells adjacent to the quarry and in the alluviom
north of the Femme Osage Slongh. Monitoring of nitrate at the quamy was
discontinued in 1993 because there was no evidence of notable groundwater
contamination. Nitrate and sulfate provide potentially important constraints on
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- objective of the groundwater monitoring - progeasm.at-both- the chemical -plant-and -the quaity to::
. collect sufficient. data .to estimate. the approximate quantity. of radionuclides released along a

~ .. of the quarry. The.data collected from'the quarry.area.and.the-St. Chasles,County. well field.

ENVIROMMENTAL MONITORING PLAN . 0111898 °

the areal extent of contaminated plumes becanse these parameters generally
- behave as conserved elements in the groundwater system {i.e,, they are not
“strongly impacted by sorption, precipitation, or degradation reactions). Alkalinity
‘15 monitored to verify general groundwater guality and to determine whether
conditions are favorable to sustain the elevated levels of contaminants.

3.2.1.3 Groundwater Estimated Release Quantities and Public Doses: It is the

given migration route. This information will be used to calculate the public dose to hypothetical
groundwater users, At present, no wells within a 1.6 km (1 mi) radius of the chemical plant site
are actively pumped as water supplies. Wells outside that area have been sampled in the past
and have shown no evidence of radionuclide contamination from the WSSRAP. Those private
wells will contimue to be routinely sampled and analyzed as part of an independent program by
the Missouri Department of Health. The results are also made available for review by the -
WSSRAP staff.

. Presently, eight drinking water production wells are located within a.1.6 km {1 mi} radius .

- allow the WSSRAP to monifor changes in concentrations of contaminants;. No measurable
-~ increases in uranivm or chemical contaminant levels above background have been seen -at-the:.
well field to date.

3.2.2 Groundwater Monitoring Program for the Weldon Spring Quarry

3221 Geology and Hydrogeology. The geology of the quarry area is generally
separated into upland overburden, Missouti River alluvium, and bedrock. The Missouri River
allnviem and bedrock units vield useable quantities of groundwater, and it is within these. units
that the groundwater is monitored. General descriptions of each unit foltow.

The unconsolidated upland materiaf overlying bedrock consists of up to 9.2 m (30 fi) of
silty clay soil and loess deposits. A residual soil is present in some areas between the silty clay
and the bedrock; however, the upland soils near the quarry are generally not saturated and are
net monitored.
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‘The sediments- comprising the alluvium along the Missourt River vary from clays, -silts,
and sands, to gravels, cobbles, and boulders. The maximum alluvium thickness near the quarry
is approximately 31"m (100 ft). The alluvium is laterally discontinuous and is truncated at the
erosional contact with Paleozoic bedrock bluffs. The alluvium thickness increases dmmatically
with distance from the bluffs. Silts and clays with minor amounts of sand are the primary
sediments between the bluffs and the Femme Osage Slough, -The thick, water-producing sands
and gravels of the alluvial aquifer between the Femme Osage Slough and the Missouri River

s Ve WAy st inesgrained-organically rich- overbank . depereits miremeath - the --slovgh.~-Fher-

potentiometric surface of the alluvial aquifer fluctuates in response to pumping of the St.-Charles
County production wells and the stage of the Missouri River, The Missouri River is the primary
recharge source for the alluvial aquifer,

Bedrock at the Weldon Spring Quarry consists of three distinct Ordovician formations,
They are, in decending order, the Kimmswick Limestone, the limestone and shale of the
Decorah Group, and the Plattin Limestone. The Kimmswick Limestone is a coarsely crystalline
limestorie with numerous near vertical-solution-enlarged joints. The Decorah Group consists.of -.
interbedded limestone and green shale, it is approximately 2.2 m (30.ft) thick, and .is.
horizontalty fractured. The Plattin Limestone is a thinly bedded limestone about 31 mto 38 m .
(100 ft to 125 ft) thick. '

3.22.2 Rationale. Residval chemical and radiological wastes in the quarry

i -, following cempletion of -bulk waste removal are of concern-becanse of: their proximity-to-the Stz

Charles County well field located approximately 0.8 km (0.5 mi) to the south. Bulk waste

- removal was completed at the quarry during 1995; hence bulk waste no longer has a direct

effect. Well field protection is a sensitive issue for the public, the Department of Energy, and
other regulatory agencies. The Department of Energy has issued a number of orders providing
direction on the assessment of exposure to the public, including directions for protection from
radiation and chemicals, where applicable. The groundwater monitoring program at the quarry
and well ficld has been designed to provide the necessary -data -to accomplish the following.
objectives: :

. Protect public bealth and the environment. This objective includes: assessing
whether present contaminant levels exceed State, and Federal water quality
standards, or Department of Energy derived concentration guidelines; detecting
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exceedence of background levels at the quarry and the St. Charles County well
field; and monitoring concentration trends of contaminants.

. Provide mformation on the effects of quarry dewatering and bulk waste removal.

. Perform spatial and temporal trend analyses,

Coe e 3:2.2,30 0 - - Monitoring Lecations.: ' Currently; 35 -wélts; mcluding ‘eight wmnicipal--

production wells, four county-owned monitoring wells, and 23 Department of Energy monitoring
wells are screened within the alluvial maierial located between the quarry and the Missonzi River
(see Figures 3-3 and 3-4). Five of the wells, MW-1035 through MW-1037, MW-1040, and
MW-1041, are located west of the quatty to monitor the immediate area around the quarry water
treatment plant equalization basin. As of 1994, these wells will be monitored under a separate
program discussed in Section 3.2.4. Six wells, MW-1006 through MW-100%, MW-1014, and
MW-1016, are located between the quarry and the slough to monitor contaminant migration
south of the quarry within the alluvium; Monitoring wells MW-1010, MW-1011, and MW-1017 ..
throngh MW-1024 are located south of-ihe-slough within- the -afluvium -and.-are - monitored. to-.
enable-detection-of contaminants south’ of the: slough. St.- Charles -County monitoring. wells -

- RMW-1 through RMW-4.ar¢ monitpred: to provide.an early- waming.of contaminant. migeaticn ..

toward the county production well field, if this should occur. The eight county municipal wells,
PW-2 through PW-9, are also monitored to detect the presence of any quamry comtaminants
affecting the quality of the municipal well field water supply.

Currently, 17 Department of Energy monitoring wells are screened within either the -
Kimmswick-Decorah or Plattin Formations to monitor contaminants near the quarry within the
bedrock. Monitoring welis MW-1002, MW-1004, MW-1005, MW-1012, MW-1013, MW-1015,
MW-1026, MW-1027, MW-1029, MW-1030, MW-1032, and MW-1034 werc mstalled to

monitor comtaminants within the Kimmswick-Decorah Formations surrounding tbe quarry.

Monitoring wells MW-1028, MW-1031, and MW-1033 are located south of the quarry within
the Plattin Limestone to determine if vertical contaminant migration through the fracture system
has occurred.

In 1995, monitoring wells MW-1042 and MW-1043 were completed into the Plattin and
Decorah formations, respectively, north (hydraulically wpgradient) of the quarry in order to
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ENVIRONMENTAL MONITTORING PLAN Q111845

determing background groundwater qua]itjr and to detect the presence of contaminants which may
potentially originate directly upgradient from the quarry.

For the quarty bedrock south and west of the guamry, monitoring well MW-1034
{bedrock) is the upgradient location for the assessmeni of background groundwater quality. in
. these. materials. In 1992, eight gronndwater monitoring wells were installed in the Darst Bottom

. -area approximately 1.6 km. (1 mi) southwest.of the St Charles Couanty. well field. - These. wells.

*- were installed by the 1.5~ Geological“Survey tostudy the chardcteristios of ‘the-Missomri River-

alluvium groundwater vpgradient from the vicinity of the quarry. Analyses of the groundwater
from those wells were used by the WSSRAP as backgronnd values for the well figld area.

These analyses were provided to the WSSRAP by the U.S. Geological Survey for background
valie purposes.

Four dedicated transducers with electronic recording capacity are curcently monitoring
the static water levels in: monitoring wells south and west of the gvarry. These are wells
MW-1004, MW-1005, MW-1027, and MW-1040. Readings arc taken every 24 hours to
cortelate with dewatering activities and significant precipitation -evénts. The. transducer in -
MW-1040 will measure the static water level with respect to the base of the. quarry. water .
treatment basin leachate collection system following significant precipitation and/or flooding
. events. This data collection is expected to continue through the completion of groundwater
stndies for the quarry residuals operable unit.

3.2.2.4 Monitoring Schedule. Two separate groundwater monitoring programs
have been developed for the quarry to monitor specific areas according fo the levels of
contaminant impact, public concern, and regnlatory guidelines. The monitoring programs are
as follows:

. The Welden Spring Quarty and Department of Energy monitoring wells north and
south of the Femme Osage Slongh,

. The St. Charles County well field and water treatment plant.
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TABLE 3-3 -Weldan Spring Quarry Groundwater Monitaring Frngfam Summary

TOTAL URANIUM

RA-226, RA-
OFF-SITE 228, TH-230, | NITROAROMATIC
LOCATION .| ANALYSIS KPA AND TH-232 COMPOUNDS SLULFATE

MW-1002 Q o B o
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MW-1005
MW-1008

MW-1007

MW-1008
MW-1009
MW-1010
. MW-1011
1 Mw-1012
| mw-1013
MW-1014
M¥W-1015
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TABLE 3-3 Weldon Spring Quarry Groundwater Monitoring Program Summary

{Continusd}
TOTAL URANIUM
. RA-22G6, RA-
OFF-SITE 228, TH-230, | NITROARODMATIC
LOCATION AMALYSIS KPA AND TH-232 COMPOUNDS SLLFATE
Mw-1028 s a 5 a 4]
WMWw-1029 5 B 4 a 4]
rMWY-1030 4] B a L Q
MWY-1031 0] B s L) 0]
MwW-1032 Q B 5 a Q
MW-1033 Q Q 5 S R
MW-1034 S Q 5 5 a
MW-1038 s Q 5 NS Q
Mw-1039 s a s NS o)
MW-1042 S o s S S
MW-1043 s &) ] ] s
B Bimonthly
M Monthby
a Cuariery
5 Semi-annual
NS Mot sampled

The first program is summarized in Table 3-3. This program was developed to monitor
contaminant migration and the effects of quarry dewatering and bulk waste removal, which
began in mid-1993. This program consists of bimonthly quarterly or semiannual sampling of

.certain monitoring wells for total uranivm and.chemical parameters. - It. is critical to continpe. .
monitoring for these parameters to assess negative or positive impacts to grovndwater imduced
by bulk waste removal activities and the post-removal response of environmental contaminants,
The frequency of sampling for each location is based on the distance of the well from the source
or migration pathway and the level of understanding of contaminaat levels necessary to properly
characterize the contaminant condition. All monitoring wells will be sampled at least annually
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for-radiochemical parameters. Selected ‘monitoring wells will be qualitatively analyzed for
nitroaromatic compounds at least quarterly, Bimonthly sampling of certain monitoring wells will
monitor the effects of dewatering activities and bulk waste removal, Total nraniam samples wili
be collected quarterly, or semiannually, for off-site analysis; however, to provide verification
of stable total uranium levels af critical Tocations, samples will be anatyzed bimonthly or
quartetly at the same locations utilizing an on-site kinetic phosphorent analyzer (KPA). If major
- changes in uranium concentrations are observed at any:locations,- based.on data. from the.on-site
- KPA; then:data-from- these locations will ‘be-confirmed bry-off-site-analysis. . . e et

The second program monitors the St. Charles County well field and the associated
potable water treatment plant. Active production wells and the St. Charles Connty RMW-series
monitoring wells are to be sampled quarterly and semianmally for selected parameters.
Table 3-4 presents the analyticat parametsrs and sampling frequency of these wells. This portion
of the monitoring program has been developed by representatives of the Department of Energy
and the Missouri Department of Natural Resources. Any deviation from this pmgmm will be
sumnarized in the WSSRAP annual site environmental report.

The weil field monitoring program includes sampling both untreated and treated water
- from the St. Charles County water-treatmment plant. - Gross -alpha analysiswill be perfarmed.on -
a quarterly basis. This portion of the monitoring program satisfies the portion of the Regulatory
Gidde (Ref, 3) and Department of Energy. Order 5400.3 requiring the monitoring of affected or

. - potentially. affected public. drinking. water. supplies as .defined. in 40 CFR Part 141.26. . The -

quarterly gross alpha values will be averaged and presented in the annual environmental repott,
Above-normal and outlier quarterly values will be responded to by implementation of procedure
ES&H 1.1.7, Reporting Above Normal Values from Environmental Monitoring Nerworks,
Possible responses include validation of the reported value and resampling of the monitoring
location. All values not disqualified as being non-natiral will be included in the annual average,

- Quality control samples. (including duplicate, matyix spike, field blank, equipment blank, .
and waier blank samples) are not included in this schedule, but are collected in compliance with
Procedure ES&H 4.1.4s. Sampling frequency, collection methods, and sample handling
protocols for quality control samples are discussed in Section 7, Quality Assumance,
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TABLE 3-4 $St. Charles County Wall Field Sampling Program Summary

PARAMETERS

IRa-226, RA-228, ' METALS
MONITORING| TOTAL | TH-230, AND | GROSS NITROAROMAT!
LOCATIONS [URANIUM®|  TH-232 ALPHA | compounps | As | Be |SuLFaTE

MwW-1024 a
RMw-1

L
o
=
o

i

RMW-2
- RMW-3

RMW-4

Pwv-2

FW-3

PW-4
Pw-5
PW-6
PW-7

PW-8
PWV-2

Raw water

clololeleiloio|o|le |lole |o e

th |en |ea | e |on |on |en |0 den | | |0 e

P oID |0 |0 |0 |0 |0]D 01D |0 (o |0

[ o - I on T o T o o o s o R e I o B Y

w o |u|o|wie e o |v v |o oo |D|D
wlon|lo|lwle |lvlew|le|le loleoio o |l o
il | e Ja | | |or | [ | {2 D.-_‘Cl

Traated water

Annual

Quarterly

Sermiannual

KPA analysis will 21so be performed quarterly.

Ll v I o

3.2.3 Groundwater Monitoring Program for the Welden Spring Chemical Plant and
Raffinate Piis - .

Groundwater monitoring is required by DOE 5409.1 and the Regulatory Guide (Ref. 3)
to identify and document pre-cperational conditions and monitor the effects of Department of
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Energy operations on groundwater quality, and to demonstrate compliance with applicable
Federal and -State laws and regulations, Groundwater monitoring has been conducted at the
chernical plant since the first quarter of 1987. The program has been adjusted yearly to
accommodate changes in Iaws and regulations, specific project needs, and the requirements of
the Comprehensive Environmental Response, Compensation and Liability Act-National
Environmental Pelicy Act (CERCLA} and the National Environmental Policy Act (NEPA).

-~ Torty-five groundwater wels have been-chosen for routine monitoring to- investigate-ane:

- --document-the lecations and- migration of contaminants that may pose a tisk 10 human health and.

the environment.

3.2.3.1 Geology and Hydrogeology. Geology at the chemical plant, raffinate pits,
and vi¢cimity properties may be divided into two major units based on gross lithologic
characterization: the unconsolidated glacial and residual soils, and the underlying bedrock. The
unconsolidated material consists of topsoil, loess, glacially derived sediments, and vesiduum.
On average, the glacial soils are silty clays with minor amounts of gravel. The unconsolidated.
materials, which are present at depths ranging from 6 m to 15 m (20 fi to 50.ft), are usually not
saturated and thus are not monitored. Saturated conditions are generally first encountered in the .
. Burlington-Keokuk Limestone, the uppermost bedrock unit.” The Burlington-Keokuk Limestone
s composed of two different lithologic zones: a shallow weathered zone underlain by an.
unweathered zone.

The weathered zone is typically a grayish-orange to yellowish-gray, argillaccous
- limestone containing-up to 60% chert, which oceurs as discrete nodules or, interbedded lenses,
The weathered limestone is a low-yield, semiconfined, heterogeneous, anisotropic aquifer that
is fractured and susceptible to natural solution processes. Within ¢the confines of the chemical
plant, the uppermost aquifer generalty exhibits diffuse flow properties; however, discrete flow
zones may be present in saturated, highly weathered bedrock and in the saturated residuum
which fills palecchannels.

The unweathered or competent portion of the Burlington-Keokuk Limestone is thinly to
massively. bedded, gray to light gray, finely to coarsely crystalline,.styolitic,.-and fossiliferous. .
Fracture densities are significantly lower in the unweathered zone as compared to the weathered
zone,
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In-contrast to the quarry, which is located near & poorly drained area, the chemical plant
site straddles a topographic high. Thus site soils are well drained with minimal accomulation
of organic material. These conditions foster oxidizing conditions in the unconsolidated materials
and upper bedrock units beneath the chemical plant, whereas, potentially reducing conditions are
present in the quarry environs, Redox conditions are an important control on the mobility and
stability of many species that are potential contaminanis at these two locations.

co e - 3a20302 - - - Rationale. - Groundwater flows ind -contaminant 4ranspon mechanisms.at., .

- the chemical plant;-raffinate pits, and vicinity-properties differ from those at the quarry because -
of differences in the geologic environments of these two locations. Site geologic conditions are
briefly described in the following section. At the chemical plant and environs, the aquifer
generally exhibits diffuse flow properties that are overlain by zones of fracture or conduit flow,
To accommodate these two flow mechanisms, the groundwater surveillance program includes
analyses of water from monitoring wells, which typically sample the diffuse component of flow,
and from springs, which represent the resurgence point for discrete or conduit flow paiths.

| The groundwater menitoring program at. the chemical plant is designed to provide.the. .
.- onecessary data. to accomplish- the-following objectives, -outlined. in .Department of Energy -
Order 5400.1, Chapter IV, Section 3 aind Section 5, Part b:

. Ensure protection of public health and the environment. Included in this objective

: ~are {1} determining - wheather -contaminants are present at- levels - exceeding.-
maximum contaminant levels (MCLs) or assumed background concentrations '
(which are being determined by the U.S. Geological Survey at uncontaminated
wells located in the immediate vicinity of the chernical plant and raffinate pits),.
and (2) monitoring concentration levels of contaminants which exceed these
criteria.

. Develop a baseline for studying long-term and short-term effects of source

- removal, as part of CERCLA-NEPA activities. At least ene year of baseline.

data taken quarterly will be required to provide adequate information for future
COMpAarisons.
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v Monitor potential effects of the equalization hasin associated with the wastewater
treatment plant and on-site construction activities associated with site remediation.

. Perform spatial and temporal trend analyses.

3.2.33 Monitoring Locations. Currently, 65 Department of Energy monitoring,
wells exist or existed at one time in -the chemical plant and -raffinate  pit vicinities {see
Figure 3-5). Nine of the Department of :Energy monitoring-wells-were installed in late 1992 10.
- monitor impacts of the equalization: basin at the site water treatment plant and the temporary .
storage area on the quality of the uppenmost aguifer. Background water quality characteristics
for the chemical plant area have been determined by the 1.8, Geological Survey (Ref. 27).

Sixty-five Department of Energy wells are completed into the upper, weathered portion
of the shallow aquifer, forty-five of which will be monitored in 1996, The remaining 20 wells
are completed inio the deeper, unweathered portion of the aguifer which will not be monitored
in 1996,  As site remedial activitics progress and site development occurs, some wells will -
require abandonment due 1o conflicts-with land use. - In each instance, an evaluation of the data.
- requirements from that. location will-be: conducted and-a determination of wall replacement. will.. -
‘be performed. Locations MW-2004, MW-2007, MW-200§, MW-2009, MW=2011, MW-2015,
MW-2028, MW-2030, and MW-4017 were abandoned in 1995, Replacement wells are not -
considered to be necessary at this time.

3234 Moritoring Schedule. For most locations, the 1996 groundwater
monitoring program for the chemical plant reflects no significant change in sampling frequency
and the number of analysés performed (see Table 3-5). The water treatment facility monitoring
program will remain unchanged.

The monitoring schedule is justified for this period because characterization monitoring
is complete at most wells, groundwater chemistry has remained relatively constant, and site
conditions are not expected to change substantially over the next 2 years. Increased monitoring
will be instituted when disposal cell construction and raffinate pit removal begin because these
activities -will alter the site and are likely to result in changes to groundwater conditions.
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Previous Characterization

The quality of groundwater in most chemical plant monitoring wells has been well
studied. Routine monitoring for nraniom, nitrate, sulfate, and nitroaromatic compounds has .
been conducted since 1987. In addition to these analyses, water quality (geochemical)
parameters have been measnred in at least six independent samples for most lecations.. .. .. _.

Evaluration of the monitoring data has shown that-the distribution and concentration of.
- contaminants in the groundwater. beneath the chemical plant area have remained relatively
constant over the last 8 years, Statistical analysis of contaminant concentrations was conducted
for the 1993 annual site environmental report to evalvate seasonal variations and trends in the
groundwater. Seasonal effects were not detected in the data and only a limited number of trends
were identified. Less than half of these trends were positive (i.e., Indicating increasing
concentrations). Of the positive trends, few were steep (i.e., indicative of significant changes
in concentrations) and most ocenrred in wells with low levels of contamination, Upward
uraniom érends were not observed at any location. C

Based upon the information presented -above, the 1996 groundwater monitoring progrant..
for the Weldon Spring Chennical Plant is summarized as follows;

- Uranium will be measured in weathered zeone wells and impacted unweathered -
zone wells.

. Nitrate and sulfate will be analyzed at locations which have shown increases since
1993 or that have concentrations exceeding drinking water standards.

. Nitrates will be measured at locations in the vicinity of the raffinate pits.

. Waste storage facilities wells will be sampled quarterly and analyzed for the
constituents described in Section 3.2.4 and listed in Table 3-6.
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TABLE 3-5 Weldon Spring Chemical Plant Monitoring Program Summary

NITROAROMATIC ANIONS
~ COMPOUNDS
TOTAL RADIONUCLIDES I. FULL ANALYSIS NO, 50,
URANIUM :
Waldon Spring Chemical Plant Monitoring Wells
MW-Z2001 A NS A A, Ng o
MWW-2002 A NS A A NS
MW-20032 A NS A A NS
MW-2005 A NS A A WS
MW-2006 A NS A NS NS
MW-2010 A NS A NS M5
MW-2012 A NS A NS NS
MW-2013 A NS A NS | NS
MW-2014 A . NS A NS NS
MW-2017 A NS A NS: | A
MwW-2018 A NS A A N5
MW-2032 A NS A NS NS
MW-2033 A NS A NS NS
MW-20:34 A NS A NS NS
MW-2044 & A A NS NS
Waeldon Spring Raffinate Pits Monitoring Wells
MW-3003 A A A A NS
MW-3019 A A A [ ME
MW-3023 & A A A NS
MW-3024 A A A a | s
MW-3025 A A A A NS
| MW-3026 A A A A | ns
MW-3027 A A A A NS
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TABLE 3-5 Weldon Spring Chemigal Plant Moniinring Program Summary {Continued)

NITROAROMATIC ANIONS
COMPOUNDS
TOTAL RADIONUCLIDES FULL ANALYSIS | NO; | S0,
URANIUM
Vicinity Property Monitoring Vvells
MW-4001 A NS A NS .| NS
MW-4002 A NS A NS NS
MW-4003 A NS A NS NS
MW-4005 A NS A NS NS
MW-4006 A NS A NS NS
MW-4010 A NS NS NS NS
MW-4011 - A NE - A A A
MW-4013 A Ne NS |} Ns | NS
MW-4014 A NS NS NS NS
MW-4015 A NS A " NS | NS :
MW-4016 A NS NS NS NS ‘
MW-4018 A NS NS - NS NS
| MW-4019 A NS NS NS NS
MW-4020 A NS NS NS NS
MW-4021 A NS N NS NS
MW-4022 A NS NS NS NS
MW-4023 A NS _ NS NS NS
MW-4024 A NS - N8 NS NS
MW-4025 A NS NS NS NS
A Annual

5  Semiannual
NS Mot sampled
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Radionuclidas Ra-226, Ra-228, Th-228, Th-230, Th-232, groses alpha, and
gross beta _

Hitroargmatic Compounds 1.3,6-TNE: 1,3-DNB; 2.4,6-TNT; 2,4-DNT; 2.8-DNT and
Mitrekbenzens
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e Niwwoaromatics will be analyzed annually at locations that have shown historical
detections of nitma:mmatics_.

. Burgermeister Spring, which monitors off-site migration of contaminated
groundwater, will be analyzed. quarterly for urapium, nitrate, and semiannuaily
for nitroaromatic compounds . and . toxicity characteristic leaching procedure
{TCLP) metals. o

- -4 3¥ells in the unweathered zone that have not historically shown contamination will -
not be sampled during 1996. '

Additional analytical parameters and/or increased sampling frequencies will be consideted
- in future- groundwater moaitoring programs if site remedial activities, trend analyses, or field
" observations suggest that increased monitoring is warranted.

3.2.4 Groundwater Monitoring of the Waste Storage Facilities

: ... Groundwater monitoring wells have been placed around. three waste management units; ..

the quarry and site water ireatment plant equalization basing; and the temporary storage-area-{see
Figures 3-3 and 3-5). These wells were installed to detect monitoring parameters in the
uppermost water unit beneath these storage facilities in erder io comply with the requirements

- . -of.40 CFR 264,. Subpart.F,.and 10 CSR 25-7.264(2)(F). The monitoring parameters wese

derived from previous evaluations performed and docamented in the Engineering Evaluation/Cost

- Analysis for the Proposed Management of Contaminated Water in the Weldon Spring Quarry
{Ref. 8) and the Baseline Risk Evaluation for Exposure to Bulk Waste ar the Weldon Spring
Quarry, Weldon Spring, Missouri (Ref, 9),

The detection monitoring program will consist of quarterly and annuval monitoring of
selecied parameters. A summary of the monitoring locations, the corresponding waste
management unit, and the schedule of sampling is shown in Table 3-6. In conjunction with these
analyses, the groundwater surface elevation at the time of each sampling event wilt be measnred.

{oncentrations at the monitoring wells will be compared with baseline concentrations for
each well. If there is statistically significant evidence of contamination at the monitoring wells,
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- aprogram of increased monitoring and/or evaluation of the liners of the basing or storage areas

will be initiated in accordance with the Leachate Production Action Response Plan (Ref. 21),
Statistical treatment of data is discussed in Section 6. If groundwater protection standards are
exceeded, corrective action plans will be evaluated on an individual basis,

3.2.5 Groundwater Monitoring at Springs

The groundwater flow system- beneath the-chemical plant, raffinate pits, asd vicinity
propertiés comprises both diffuse and discrete flow components; therefore, a -complete
groundwater monitoring program must inclzde sampling at conventional groundwater monitoring
wells near the contaminant sources and at springs. Springs in the vicinity of the site have been
monitored since 1987, beginning with the Department of Energy and Project Management
Contractor broad-based Phase I spring and seep characterization, which involved 30 springs and
seep features within a 3.2’km (2-mi) radius of the site. The springs and seeps were inventoried
and sampled at varying flow rates. The springs impacted by the site were identified, and a
. program of regular monitoring was established for those springs.  Through that program-and..
.. additional smdies conducted by the Department .of Euergy, .contractor, and. the Missouri and.
= 1.8, Geological Surveys, the flow charagteristics. of the springs and their re¢harpe basins wers ..

3.2.51 Monitoring Locations. As 2 result of the early characterization results,

- investigations. by the Missouri..Department .of Natural. Resources on shallow . groundwater.

movement (Ref. 32), and the subsequent annual monitoring at select locations, sufficient data;

- have:-been colected to naderstamd the basic-mechanics and contaminant levels in the springs of
concem. For the 1996 monitoring year, only Spring SP-6301 (Burgermeister Spring) will be
monitored regularly. SP-6301 (Figure 3-6) exhibits recognizable contribution from contaminated
groundwater from the Weldon Spring site throughout the year and is believed to be a local
discharge point for contaminated gronndwater from beneath the site. For that reason, it is a key
monitoring location for identifying changes in groundwater contamination conditions from the -

-site and will allow the project to document improvements in -groundwater contamination
conditions as remedial actions at the site proceed.
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The Burgermeister Spring branch receives site-contaminated ground and surface water.
Although the Weldon Spring site is not located in Valley 6300, it is connected to this drainage
by losing streams that travel along solution-enlarged karst conduits and emerge at springs in the
Burgemneister Spring branch. The most prominent location is Burgermeister Spring (SP-6301),
a perennial spring that discharges site-contaminated water-during high and low flow petiods.
High flow is dominated by a surface water component, whereas low flow is dominated by a
groundwater component. Spring 6306, located downstream of Bugch Lake 34 and downstreéam

--of Burgermeister Spring, also: contxing nraniwm, - Considerable evidenoc-suggests that-Lake-34.- '
*is'a-plaugible sonrce for the uraniam in ‘Spring-6306. - However, thers iv also evidence of -a-

possible connection with Busch Lake 35, which is located in the same drainage as the Weldon
Spring site and also has elevated uranium levels. '

Burgermeister Spring is the only location that will be sampled during 1996. Springs:
SP-3303, SP-3304, and SP-6306 will not be sampled since sufficient data have been collected
to characterize the contamination conditions.

-3.2.5.2 Monitoring Program_ Burgermeigter- Spring -will be monitored -at. low.
flow, which is defined hereafter as seasonal base flow, -or the stage of spring discharge when

" it is not influenced by active surface water runoff from local land surfaces. Low flow samples

are intended to monitor the undiluted groundwater component of flow. To meet this criterion,
low flow samples will be collected no sooner than one week following the conclusion of a

i - precipitation -event . of ~sufficient.*intensity .to .cause surface renoff.- To provide a -direct.

comparison with groundwater collected from monitoring wells, samples will not be filtered.

Burgermeister Spring wilt also be sampled at high flow. In contrast to low M, high
flow is induced by precipitation events. During high flow, discharge is dominated by surface
run off. Only contaminants of concern will be measured during high flow. These samples will
not be filtered,

The monitoring schedule for Burgermeister Spring is presented in Table 3-7.
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TABLE 3-7 Spring Monitoring Program

a1 Q2 ' a3 Q4
SPRING LOW Low - HIGH LOwW LOW HIGH
SP-6301 U,I.N il Ul UiLNM Ul U

Uranium, total

Inorganic Anions {nitrate and sulfate)
Nitraaramatic compounds

Matals

zZZ—C

3.3  Externai Radiation Expesure Environmental Survelilance Monitoring

The extemnal radiation exposure environmental surveitlance program at the Weldon Spring
site is designed to monitor potential exteimal exposure points at the chemical plant, raffinate pits,
- quarry peruneter, vicinity properties, and at off-site locations where the potential for exposure
. .of the. general public to gamma radistion is highest. . Gamama radiation is emitted by nmﬂyﬂ
- the radionuclides of the U-238 and Th-232 decay series, and. these r&dmnushdes are.: found. in
above-background concentrations on the site.

In addition, the environment contains naturally occurring radioactive substances that emit
gamma radiation. Terrestrial radistion sources. are natural radicactive elements. in the
-« gavirenment. Cosmic radiation is tigh-energy radiation that originates-in-outer space and filiers -
through the atmosphere to reach the earth’s surface. Fogether, these two sources account for
~ natural background gamma radiation. Terrestrial radiation levels depend largely on the soil
composition, and cosmic radiation levels depend on elevation above sea level.

Measurements with a pressurized jon chamber as suggested in the Regulatory Guide
(Ref. 3) will not be made at monitoring stations vsed in previous vears. Because the
thermoluminescent dosimeters {TLDs) integrate gamma exposure for 13 weeks, the TLDs.
actually provide a better means of-identifying natural occurring anomalies than would a short--
term pressunzed ion chamber measurement.

Results of previous TLD measurements are consistent with yearly background gamma
exposures made by the Project Management Contractor and other Department of Energy
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~ contractors around the site. The monitoring stations at the quarry are located in the controlled
area near contaiminated soils and material. Any above background results detected by these
stations are due to the proximity of the monitoring stations to the contaminated soils. Because
previous TLD measurements are consistent with background exposure rates performed by the
contractor and others, and are within the expected range for the altitudes of the stations, it is
concluded that no naturally occurring apomalies are present, Thus, pressutized ion chamber
Megsurements are not necessary.

~-3.3.1- ‘Weldon Spring Site Monitering Locations

The choice of locations for external gamma radiation monitoring stations was based on
the characteristics of both the chemical plant and quarty. Extemal gamma exposurs to the
- public as a result of fugitive dust emissions from the site is an unrealistic exposure pathway.

This conclusion ig based on the fact that the primary radicactive contaminant is vranium, and

three air monitoring programs have been established to ensure airbome coacentrations at the
. ..perimeters are.maintained at near background levels. If there is an airborne emission from the .
. - site, it-will be intermittent.and mntain.law.-cmmﬁmimhf-.ﬁﬂimgﬁdes.---_IMus, this pathway.
i8 not expected to result in measurable extemal exposure to the general public. In addition,
.- there. are no high energy accelerators, indusirial X-my, -or-darge-isotopic radiation sources.at .
either the chemical plant or quarry. The only potential for external exposure to the general
public results from contaminated soils at the chemical plant, raffinate pits, quarry,. and vicinity
properties.

Gamma radiatton at the Weldon Spring site perimeters will be monitored at 11 lIocations
using TLDs. -Seven monitoring stations will be located arcund the perimeter fence of -the
chemical plant (Figure 3-7), and four stations will be located along the quarry perimeter fence
(Figure 3-8). These locations are summarized in Table 3-8, At the completion of quarry bulk
waste removal the monitoring locations at the quarry may be reduced. Only monitoring stations

.that have indicated gamma radiation levels statistically comparable.to background levels for two .
consecutive calendar quarters will be targeted for removal. : -
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TABLE 3-8 (Gamma Radiation {TLD)} Mnniturin'g Locations

STATION LOCATION STATION LOCATION
Chemical Plant Aren
TD-2003 North perimeter of site TD-3001 Northwest of Raffinate Pit 4
TD-2004 Northeast carner of site TD-3003 . § Scuth of Raffinate Fit 4 and
west of THA
TB-2006 . | Southeast of administration. . |. TD-3004 | South .af TSA N
building

TB-3005 Southeast of TSA

Ouarry Area
TD-1002 MNortheast corner of gquarry TO-10086 West perimeter of quarry
TD-1004 South perirnater of quarry TD-1009 MNorth perimeter of quarry

Off-site and Background

TD-4001% Busch Conservation Area TD-4007 Residence west of gquarry
TD-4002 Army site guard house TD-4008 Katy Trait scuth of quarry
TD-4003- | Francis Howell High Schaol - | - TB-4003 -1-Banial Boone-Elementary .. -.]

Schoal, Mew Melle

TR-4005 West of Army site

Spacing of the monitoring stations aroimd the perimeters of the chemical plant and quarry
is based on the relative potential for external exposures. The perimeter of the quarry, which has
the shortest distances between monitoring stations, is the most accesgible to the general public.
In addition, the contaminated materials within the guarry are at some points less than 46 m
{150 ft) from the perimeter. The intervals between monitoring stations at the chemical plant

- near -the temporary storage -area -are similar to those at the quarry. - Transport of material
presently at the quarry to the temporary storage area began in-mid-1993. In some places-the
temporary storage area perimeter is less than 31 m (100 ) from the chemical plant perimeter.
The monitoring stations are placed at wider intervals along the remainder of the chemical plant
perimeter becanse in this area, potential for external exposure to the general public is less.
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3.3.2 Off-Site Monitoring Locations

Six -off-site monitoring stations (Figure 3-9), as well as two of the perimeter stations
(Figare 3-7), will be used to assess gamma radiation exposure rates at locations near the
chemical plant where members of the general public abide or reside. -Francis Howell High
School, TD-4003, and the Busch Conservation Area headquarters, TD-4001, were selected as
monitoring locations because they have the largest populations near-the chemical plant, The
.State of Missouri Highway Department, TD-2004; the Ammny Reserve guard house, TD-4002;
and the WSSRAP administration building, TD-2006; are the closest locations to the chemical
plant where members of the general public abides or resides.

A monitoring station was placed near the residence closest to the guarry, TD-4007
{Higure 3-8), becanse the individwals who reside there have an assumed continuons exposure
time. The location at the Femme Osage Slough vicinity property, TD-4008, was chosen because
it is near the Katy Trail, which has the largest population group that visits the site vicinity, and
it is used by individuals who fish from the Femmme Osage Slough.

3.3.3 Background Monitering Locations

Two monitering stations ate nused to measure backgrounnd ganuna-radiation exposure rates
(Figures 3-9 and 3-10). These locations are TD-4005 and TD-400¢, In 19389, background
onges T  SAINMA-Tadiation exposure- rates-were-measured. in cach-of the three distinct geological.regions..
in the vicinity of the Weldon Spring site. These regions are the dissected glacial till deposits,
the alluvial deposition of the Missouri River, and the Salem Platean. Statistical analysis of the
data from these measurements indicated that at the 95% confidence level there was no reason
to suspect & difference in the gamma exposure rates betweoen the three geological regions. Since
there was no reason to suspect a difference, an average of the results of the two hackgrouud
Iocations is used to estimate the background gamma radiation exposure rafe,

Monitoring station TD-4005 is within 6 km (4 mi) from the chemical plant and-the
quarry.. Monitoring station, TD-4009, is approximately 13 km (8 mi) from the chemical plant
- and 11,3 km (7 mi} from-the quarry (Figure 3-10). ‘The Regularory Guide (Ref.-3) suggesis that-+
background stations should be located at least 10 km to 15 km (6 mi to 9 mi) from a site.
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Although TD-4005 is at a lesser distance, they are at appropriate distances with respect to the
site. As mentioned, the site will not render extemal radiation exposures as a result of airborne
emissions. There are no high energy accelerators, or industrial X-ray or large isotopic radiation
sources at either the chemical plant or quarry; thus, the distances of the background stations
from the chemical plant, raffinate pits, quarry, and vicinity properties-are more than sufficient.
to atteruate the gamma radiation from contaminated soils and debris.

3.3.4 Quality Control

The quality control measures that will be implemented for environmental TLDs include
spiked and duplicate detectors. At least two duplicate TLDs will be deployed, one at the quarry
and one at the chemical plant, The TLDs will be exchanged and retrieved in accordance with -
the appropriate standard operating procedures (SOPs), and field sheets will be used to document
placement, retrieval, and nousnal occurrences. Chain-of-Custody forms will also be filled out
as specified in the appropriate SOPs. The data received from vendors will be reviewed and
- anomalies will be identified and inwestigated. -In addition, TLDs will be performance tested,...
deployed, and stored according to ANSI-N545-1973. The environmental TLD used for
monitoring ambient gamma radiation is comprised of 25% calcium sulfate dysprosinm
(CaSO,:Dy) in a Teflon matrix. The dosimeters will be encased in black polyethylene bags that
will be placed in plastic holders with copper shielding. The copper shielding is necessary to
coreect for over-response of the dosimeter af low energies. The dosimeters will be- exchanged
quarterly.

3.4  Biological Monitoring Program

DOE Orders 5400.1, 5400.5, and the Regulatory Guide (Ref. 3) require biological
monitoring of comtaminant levels in terrestrial foodstuffs as well as in aguatic biota present in
the water column and sediments of affected surface waters.

- Remedial activities-in process at the quarry and chemical plant could potentially result-
in the release of contaminants to the environment, Work practices are incorporated imto .
remedial actions to avoid releases, and programs have been established to evaluate the
effectiveness of these practices, Hnvironmental monitoring at the WSSRAP has been designed
to focus on effluent monitoring to detect, characterize, and report unplanned releases; therefore,

DOE/OR/S 1648424, Rov. 3 61




EMVIRONMENTAL MONITORING PLAN 011788

ecological studies were conducted to assess baseline conditions in the environment, sach 45 seatus
of lakes and streams. ' |

3.4.1 Past Siudies

Characterization studies in the past have focused on a number of areas. Prior to 1990,
studies examined the level and extent of .contaminants in the .environment by sampling_soils, _
surface water, and sediment. ‘The main purpose was to examine the contaminants in relation o
their potential for human exposure. Some of this information was used to satisfy Department
of Energy monitoring requirements.

Beginning in 1987, other studies measured concentrations of metals, polychlorinated
biphenyls (PCBs) and radionuclides in potential receptors, such as fish, small mammals,
waterfowl, and white-tdiled deer. - Beginning in 1992, emphasis was placed upon characterizing
ecological conditions on site and at vicinify properties that receive effluent from the Weldon |
Spring site. . ) :

Summaries of: past:studies canbe found.in.past site environmentalaeports and in_the

.. .. Radiological and Chemical Uptake in-Game.Species at the Weldon Spring Site (Ref.:28)....

3.4.2 Monitoring Rationale

A biological monitoring program that inchudes various aguatic and terrestrial stadies will
-be conducted begianing in 1996 to meet monitoring requirements. The studies will focus
primarily on vicinity properties that receive effluent from the site.

3.4.3 Aquatic Habitats

= Aquatic habitats-monitored-include-a mumber of lakes and streams that are impacted o
- ‘petentially impacted by the Weldon Spring site (Figure 3-11). To the north, -chemical plant
drainage impacts Busch Lakes 35 and 36, and contaminated groundwater that surfaces at
Burgermeister Spring impacts Busch.Lake 34, Waters from these lakes flow to Dardenne Creek
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and eventually to the Mississippi River. To the anuth runoff flows from the chemical plant
down the Southeast Drainage to the Missouri River.

. In the vicinity of the Weldon Spring Quarry, two bodies of water are monitored: the
Femme Osage Slough and the Little Femme Osage Creek.: Fermme Osage Slough is south of the.

- quarry and receives contaminated groundwater migrating from the quarry, - Little Femme-Qsage

Creek is west of the quarry and does not receive runoff from the quarry.

3.4.3.1 Fish Sampling. Fish are routinely monitored at off-site locations primarity
to ensure. public health and safety, Review of fish data indicates that sunfish samples from
Busch Lakes 35 and 36 have accumulated uraninm at levels significantly above background
(Ref, 28). Therefore, fish samples will be analyzed on a biennial basis. In addition, during the
off year, fish samples will be collected if annual average uranium concentrations in lake water
are found to be statistically higher than found in the lakes from previous years. To date, the
concentrations in fish tissue are extremely low. and the calculated total estimated dose is less than

- 1.0 mrem/year. No significant difference has been found between species of fish; therefore, fish:-

monitoring will be limited to sampling the flesh.of game species from Busch Lakes 34, 35, and.
36 and the Femme Osage Slough. Busch Lake 33 will be used as a background location. In
addition, only fish within 20% of the legal length will be sampled, or in the case of species with
no designated limit, only individuals greater than 17.5 cm (7 in.) will be taken.

- Fish will be sampled -in.conjunction.with the Missouri Department of Conservation..

fisheries program, Adult fish will be collected using the electrofishing technique in which fish

are stunned with a low electrical current, dip-netted from the water, and placed in holding tanks
prior to data collection. All fish collected for tissue analtysis will be identified, measured (total
length}, and recorded for analysis of fish populations. In addition, a gross examination of each
fish will be made to determine the incidence of external disease, parasites, or physical
abnormalities, : '

Fillets and/or fish cakes from game species (specifically bass, sunfish, crappie, and
catfish) will be prepared for uranium analysis. Results of this analysis will be used to calculate
the effective dose equivalent to hamans via consumption of fish,

DOE/OR/21545-424, Rev. 3 o4




. <+ -species. . -White-tailed-deer,- gray squirrels, and cottontail rabbits have been sighted within the,.

S e I
T

ENVIRONMENTAL MONITORING PLAN _ : : 011798

3.4.3.2 Invertebrates and Zoeplankton, Department of Energy Order 5400.1
specifies monitoring of benthics and crganisms in the water column. Also, Department of
Energy Order 5400.5 and the Regulatory Gidde (Ref. 3) require that the isterim allowable
maximum absorbed dose protective of native aquatic organisms (other than plants) be 1 1ad/day.

_ To assess coipliance with these mandates, benthic invertebrates -and- zooplankton have been
sampled as part of a 3-year aquatic study and were nsed-as indicators of the ecological quality
of surface water bodies affected by the Weldon Spring site, The-data generated by this study

. are being compiled into a comprehensive. report that avill address compliance. with mandates as
well as the rationale and circumstances for future aquatic organism monitoring. Until such
rationale are developed, receiving bodies of water will continue to be monitored for chemical
and radiological contaminants in accordance with the suiface water program described in
Section 3.1 and the NPDES program described in Section 4.1. These water bodies inchude the
Southeast Drainage, Ash Pond Drainage, Frog Pond Drainage, Busch Lakes 34, 35, 36,
Burgermetster Spring, and Femme Osage Slough.

3.4.4 Terrestrial Habitats

+ - - ‘The.terrestrial community-in-the-area‘of the-Weldon Spring site-is-diverse. Much.of the.. -
- land immediately surrounding ihe chemical plant is made up of state-owned conservation lands
(Ref. 11). Habitats include old field; cultivated farmlands; and upland, slope, and botiomland.
forests. The terrestrial community. supports.a wide variety of fanna including avian and mammal

chemical plant boundaries. Opossum, fox, and coyote roam the arcas. Many birds are summer

residents or spring/fall migratory species. : Eastern screech and barred owls have been sighted o

- in-upland forests south of the chenrical plant and great horned owls have been sighted at Ash . .
Pond.

S Monitoring during past years has included extensive efforts to characterize terrestrial
. fauna and habitats at the chemical plant as-part of the requirement for assessing exposute-ang-
impact to biota.

3.4.4.1 Foodstuffs,  Agricultural lands surrounding the site comprise
approximately 20% of the terrestrial habitat. The August A. Busch Memorial Conservation Area
and Weldon Spring Conservation Area contain approximately 890 ha (2,200 acres) of
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- agricultural lands that are leased to sharecroppers. There are also private farms in the

immediate arca. Agricultural products grown in the area include com, soybeans, and milo,

. whi¢h are harvested as cattle feed or left as wildlife feed.

Surveillance of foodstuffs within a 16 km (10 mi) radius of the site is required by the.
Regulatory Guide (Ref. 3). Foodstuffs include such items as meat, eggs, milk, and grains. To
establish a representative foodstuff surveillance policy, the WSSRAP developed an agricultural
monitoring program. This. program -was baset upon a tiered -approach, looking first at the most

prominent agriculiural activity in the Weldon Spring site area, which is- crop production. .

Sampling of agricultural crops was performed 1991 to 1992,

The extent of terrestrizl foodstuff sampling under Department of Energy Order 5400.5
is based on the projected dose to off-site populations via an air-to-crop-to-human pathway.
Based on previously collected data the Weldon Spring site has a projected dose of

< 0.1 mrem/year to. members of the public from this pathway. Therefore,.as directed by the. .
. Regulatory Guide (Ref. 3) a surveillance program- has been . established for agricultural .

- monitoring. Sampling will be conducted only if annual average air monitoring results indicate..
- . above background concentrations of radionnclides at critical receptor sites. T

If sampling is required, because anmual average air radionuclide concentrations are above
background at critical receptor sites samples will be taken from within the 16 km (10 mi) radius

.. Afed.. .Samples equal to 1%. of the tofal sumber of acres. planted within the study area will b

selected based on the type of crops planted. A minimum of four samples from each field will
be collected. Weather conditions at the time of the release and the distance from the

~ contamination source will be taken into account when samples are collected. Grain samples may

include corn, milo, or soybeans. Samples will be analyzed for total uraniam. Collection will
take place in accordance with the Agriculiural Sampiing Plon (Ref, 29),

3.4.5 Collection Permits

The taking of specific fauna for scientific study is authorized by permits from- the -

Missouti Department of Conservation and the U.S. Fish and Wildlife Service. Applications for
permits, as required by sampling plans and State and Federal regulations, will be submitted prior.
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-+ to-sample collection. Applicable Staie and local laws will also be complied with during sample
collection, |

3.4.6 Natural Resource Trusteeship

At the WSSRAP, the Department of Energy is the primary Federal Natural Resource
-Trustee:for the response actions being carvied out under CERCLA. - Other agencies that may act.
as co-trustees are the U.S. Depariment of the Interior (€18, Fish and Wildlife Service} and the -
-State of Missouri. - The Deépartment of Energy has ‘notified these agencies of their status as co--
trustees and will notify them of releases of CERCLA hazardous substances. The Department
of Energy will also coordinate with the co-trustees on requests for further information regarding
the potential damage to natural resources. '
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4 EFFLUENT MONITORING

The Weldon Spring Site Remedial Action Project (WSSRAP) has established twoe distinct
monitoring programs which it characterizes as "effluent monitoring." These include watetbome
and airborne efffuents that could migrate beyond the site perimeters. These programs are
- described in the following sections. - For the purposes of the-envirormental monitoring program,
groundwater migrating from the site is not considered an efffuent, and is captured under the
surveillance program.

4.1  National Pollution Discharge Elimination System Program

As a Federal facility, the WSSRAP is subject to, and complies with, Executive
Order 12088, which requires all Federal facilities to comply with applicable pollution control
standards. Further, U.S. Department of Energy Order 5400.1 states that the Department of
Energy is "to conduct-the Department’s operations in-compliance with the letter and spirit of .

. - - applicable -environmental -statutes, regulations -and standards.” - In this light, and sirce-the-

‘WSSRAP contains point sources for waterbore-pollutants, the project operates.under Federal.

- Clean Water Act requixements and Missouri-Clean Water.Commission. laws and regulations. The.

. Missouri Department of Natural Resources-has issped Nationa} Pollutant-Discharge Hlimination -
System (NPDES) permiis to the Department of Energy for the discharge of storm and other
walers.

4.1.1 Geal

In addition to verifying compliance with NPDES permitted effluent limitations, the goal
of the NPDES efflnent monitoring program is to characterize the water releases from the
WSSRAP. The Project Management Contractor will use this information to develop strategics
to minimize the discharge. of waterborne contaminants from the site in accordance with _the
WSSRAP policy that all surface water will-be closely monitored and treated, as necessary,-to
meet Federal and State requirements, Existing or potential water sources at the chemical plant
and quarry areas are listed in Table 4-1. Since the previcus revision of the environmental
- monitoring plan (EMP) several water sources have been altered or their capacity has been

DOE/ORIZ1648-424, Rav. 3 GR
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TABLE 4-1 Existing or Potential Water Sources

CATEGORY'™

SOURCE QUANTITY
SITE
Raffinate Pits No. 1 (et RAD 1.3 x 10° gal
2k} RAD 1.3 x 10° gal
3o RAD 7.7 x 108 gal
40} RAD 32.9 x 10° gal
Frog Pond STR 100,000 gal maximum®!
Ash Pond STR/RAD 1,800,000 gal maximum®!
Decentamination Pad RAD 8.3 gpm'
TSA (10 acres) RAD 9,800,000 gpy'tH®
' MSA {9 acres) STR/RAD 8,800,000 gpy'th*!
Sanitary Sewage Treatrment SANM 4,000 gpd
Plant :
Laboratory _TBDM <10gpd o
Sumps and Tanks TEDY <10,000 gpy®™
Storm Water Discharges | STR TBE;GDD,HGﬁ gw{“} S
{200 acres)
Worker Toilets SAN ~-f
Warker Showers RAD 1.7 gpm®®
Decontamination Facilitias RAD < 1,000 GPD™®
Retantion Basins STRTBD Ib!
Dust Control Water 5TR Unknown
Mud Wash Water 5TR Linknown
_| QUARRY
| Quarry Sump RAD 500,000 gal®™
Quarry Storm Water (9 acres) RAD 8,600,000 gpy'®
Quarry Washdown RAD 2.6 gpm'®
Decontamination Pad RAD 2.0 gpmt!

QUARRY (Continued)

DOE/OR/Z1648-424, Rev, 3
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TABLE 4-1 Existing or Potential Water Sources (Continued}

SOURCE CATEGORY™ _ QUANTITY

Worker Tollets " BAN : o -
Waorker Showers TBOH! 0.8 gpm'®
VICINITY PROPERTIES '
Femme Osage Stough STR Unknowit
Busch Lake No. 34 sTR _ Unknown
Busch Lake Mo. 35 STR Unknown
Busch Lake No. 36 STR _ inknown

{al Category is based on the primary treatment method required and the existing natural uranium

- concentration. )

b Part of storm water

o) Whils operating

o Case-by-case basis

le} " Based on average annual pracipitation

il - Removed off site ' oo

M3A Material Storage Area

'RAD - Complex Traatment; Lranium -:greater than €00 pCif - - -
SAM  Biological Treatment: Uranivm - background to 30 pCia
5TR  Sediment Treatment; Uranium - less than &00 pCifl

TBD Yo Be Datermined

TS5A  Temparary Storage. Area

- reduced: (1) Ash Pond is now operated as a flow-through-structure, (2) the capacity of Frog.

Pond has been greatly reduced, and (3) the capacity of the quarry sump has been reduced.
Estimates of the quantity of water from the sources are described in raies or total volume,
depending on the source, The current treatment is also provided for each source.

The remedial action goal is to clean wp the site with no increase in contaminant discharge
or degradation of the off-site streams. Therefore, the remedial action program includes source
identification -and periodic sampling and analyses -which enable the - Project Management
Contractor to identify treatment requirements, The program uses studies to identify, analyze,
- and evaluate appropriate measures for control of runoff, erosion, sediment, and contamination
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- sources. From these studies, pmcedureé and plans are déve:loped for appropriate controt and
maintenance measures. Control measures for storm water are used to minimize erosion and
reiove sediment to a level commensurate with the *best practical technology.”

4.1.2 NPDES Permits

The Departrent of Energy currenily holds four active NPDES permits for the: dlscharge
nfvarmuswamﬁomﬂmchemmalplam—aﬂdqlmrryarm

4,1.2.1 NPDES Permit MO-0107701. Permit MO-0107701 applies to various
discharges from the chemical plant. This permit was originally issued to the Department of
Energy on July 29, 1988, for discharge of surface water runoff through five outfalls (NP-0001
through NP-0005). A sixth outfall (NP-0006) was added on November 4, 1988, for discharge
from the sewage treatment plant at the administration building. A seventh outfall (NP-0007) was

added on Qctober 1, 1990, for the discharge of batches (ranging from about 1 to 2 million |
. gallons each).of treated effluent from the site.-water treatment plant effluent ponds. The pexmit..
was teissued on March 4, 1994, at which time -storm: water. outfall NBP<0O10. was added 1o.
- monitor.the construction material: storage-area-and -outfall NP-0004 was deleted. This permit
- - was further revised on August 4, 1995 resulting in*thedeletion- of .outfalt.-NP-0001-and the -

addition of parameter limits for management of storm water which accumulates in the chipped
wood storage area basin (see Table 4-3). If water in the CWSA basin meets the limits it may
be discharged to outfall NP-0003. If limits are not met then the water must be treated in the
SWTP. Table 4-3 describes the required monitoring if the water is treated by the SWTP.

In addition to permitied parameiers the storm water outfalls, NP-0002, NP-0003,
NP-0005, and NP-0010 may be periodicaily monitored for 2,d-dinitrotoluene (DNT),
2,4, 6-trinitrotoluene  (TNT), polycyclic (or polynuclear) aromatic hydrocarbons (PAH),
Hazardous Substance List (HSL), metals, polychlorinated biphenyl (PCR) Ra-226, Ra-228, and
- - 1sotopic-thorium based on-upstream-activities. “The concentrations of all ‘measured parametars-
will be compared to baseline concenirations from past monitoring as well as Procedure
ES&HI1‘?andNPDESpemutnnnﬁcamnlevedstodetem:mmfmmreqmmdmlower
comtaminant levels,

DOEAORIZ1B45-424, Rav., & i |
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Figure 4-1 shows the NPDES outfalls at the chemical plant and Tables 4-2 through 4-4
show monitoring requirements for each outfall. This permit requires that sampling results be
submitted to the Missouri Department of Natural Resources each calendar quarter in a discharge
monitoring report, The report is due by the 28th day of the month following the reporting
period. |

4,1.2.2 NFDES Permit MO-0108987. Permit MO-(108987 applies to treated
- water - discharged from- the guarry  water treatmvent plant, - The tocation—of -the - quarry- wates-
treatment plant outfall (NP-1001) is shown on Figure 4-2. This permit was originally issued to
the Department of Encrgy on May 5, 1989, The permit expired on May 5, 1994, and was
reissued on Juse 10, 1994, The quarry water treatment plant treats water from several sources:
(1) quarry pond, (2) storm water, (3) equipment docontamination and washdown water, and (4)
contaminated water associated with the remediation of Vicinity Property 9 (just south of quarry
arca}. Tables 4-3 and 4-4 show permit limits and monitoring requirements for refease of treated
- water from the quarry water treatment plant. This permit fequires that sampling results be-.
submitted to the Missouri Department of Natural Resources each.calender quarter in a discharge. .
- monitoring report. The report is due by the 28th day of the month-folowing. the reparting
period,

4.1.2.3 NPDES Permit MO-G679035. Permit MO-G679035 was issued to the
Department of Energy on August 31, 1994, for discharge of hydrostatic test water daring
...constrmction of .the. site water {reatment -plant- Train II. -The monitoring requirements of this .
- permit are listed in Table 4-5. A discharge monitoring report is required to be submitted to the
MDNR within 30 days of each discharge event. A request to terminate this permit was
submitted to MDNR on November 16,.1995. Although the permit may still be in effect during
early 1996 there will be no discharges and, therefore, no reports will be required,

41.2.4  NPDES Permit MO-R100869. Bermit MO R100869 was issued on
September 1, 1994, and applies to storm waiter which flows from the borrow area as well as the
borrow arca haul road. This permit does not specify outfalls, parameters, or frequency of
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TABLE 4-2 'NPDES Permit MO-0107701-Monitoting Requirements - Sanitary and Storm

Water Outfalls
PARAMETERS UNITS PERMITTED LIMIT FHEQUENCY
Storm Water Outfalls NP-0002, NP-0003t", NP-O0OS and NP-0010¢)
Flow gnd Manitor oncefmaonth
Settleable. Solids miflthr 3.0 once/rmonth
Total Suspended Solids mg/| Monitor'®! once/month
Nitrate + Nitrite as N mg/| Menitor once/manth
Uranium, total mg/l Monitor'®! once/month
Gross Algha pCifl Monitor oncefmaonth
pH suU 6-9 once/month
_ Saﬁﬁqe Treatment Plant Quifall MP-O006
Flow opd Momnitnr onge/manth .
Riochemical Oxygen Demand mg/) | 30{45{“’ cnce/fquarter
Total Suspended Solids mg/! 3074510 oncefquartar
pH SU 6-9 ancefquarter
Fecat Coliform Colonies/ 100 mi 400/1,000%! oncefquarter

{al Monthly averagefweekly average
ikt Monthly average/daily maximum
{c) Limit is B0 mg/l if erosion control is not designed for 1 in 10 year, 24 hour starm.
{d} Described in parmit as outfall 008

{e) Must notify MDNR if uranium jevels exceed 2.0 mg/l (monthly averagel or 4.0 mg/l (daily

maximum].

= Af) The chipped weod storage arearbasirwater may be-discharged to outall-NE-0003 if concantrations

for copper, zing, and crensote constituents are balow limits as listed in Tabie 4-3.

DOE/CRIZT548-424, Ray, 3
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TABLE 4-3 NPDES Parmit MO-0107701 and MO-0108387 Monitoring Requirements
- Site Watar Traatment Plant and Quarry Water Treatment Plant

" PARAMETER FERMIT LIMIT - FREQUENCY - SAMH;E TYPE

Site NP-0Q07 and Quarry NP-1001
Flow Manitor, gpd once/waeak™® 24-hr total
Chemical (xygen 90/60 mgA®. once/week® grab
Demand
Tetal Suspended Solids 50/30 mgA‘ ancefwenk* grab
pH 6-9 standard units oncefweek* grab
Arsenic, Total 010 mgdl . oncefweek* grak
Chrn_miurn. Total 0.10 n'infl once/weaek® grab
Copper, Total: Quarry 1.0 mg/l onte/month grab
Lead, Total a1 mg;ﬂ once/week™ . grab
Manganese, Total 0.1 mg/l onceiweeak* grab |
Mercury, Total 0.004 mo/l once/wesk* grab
Salenium, Total 0.02 mgA anca/weak™* grab
Cvanide, Amenahle 0.0075 mgi once/wesk™® grah

; 2,4-DNT 0.22 ugh ~ oncelweek® grab
Fluoride, Total 4.0 mgA once/week* nr.ah
Mitrate + Nitrite as N: 20 mgfl oncefweek* grah
Site
Mitrate <+ Mitrite as.M: . Monitar,-.mg/l . oncefweak* grab
Cuarry
Sulfate as SO, BOC mg/) once/week® grab
Chlarids Manitar, mg/l oncefweaek* grab

Site NP-0007 and Quarry

NP-1001 (Coantinuead)

DOEFOR/2TEAS-424, Rav. 3
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TABLE 4-3 NPDES Permit MO-0107701 and MO-(18987 Munitnriﬁg Requirements -
Site Water Treatment Plant and Water Water Treatment Plant

{Continued)
PARAMETER PERMIT LIMIT F_HEUUEHC\" SAMPLE TYPE

Gross Alpha Monitor. pCiI onceiweek™ _ grah o

| Gross Beta Monitor, pCiﬂ. once/week* grab
Uranium, Total Monitor, pCi/I° onge/wesk* grab
Ba-226 Monitor, pCifl once/month prab
Ra-228 _ Mﬁnitor, piZifl onceimonth grab
Th-230 " Monitor, pCi/ once/manth grab
Th-232_ o Manitor, pCifl ance/manth ~ grab

| Priority Pollutants® Manitor, mgl _oncelyear _grab
Whale Effluent el once/guarter grab
Toxicity'® '
Polonium 210: Quarry Monitor, pCifl oncefyear grab
Actinium 227: Duarry Monitor, pti.’l n::-nuéufvear grab
Hadon: Quarry Mﬁﬁ'rtm",_pCHF oncefyear firab
Copper; Efﬁa 1.0/0.66 mg/ial thi _ g.rah _
Zinc: Site 5.0/3.33 mg/® | th arab
Creosate constituents: 2.5 timas Q.L.16Y th) grab
Site!™ 1.5 times Q.L.'0"¢!

| In-Stream River Sediment ’5[?_!'-4&51] -and-SB-4091 (Sampling locations shown on ﬁn.l-.rra #—2-}
Uranium, Tozal Maonitoer, pCifg oncefyear arab

{a) Craily maxirum/menthly average

ib) Water will not be discharged if greater than 100 pCifl
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Ag)

{dh

tel
it}

tal

“{h}

Q.L.

No statistical significance observed between mortafity observed in the effluent test
concentration and the upstream receiving water contrsl at 2 95% confidenca lavel

Requires upstream receiving water control sample to be collected from Missouri River at
location SW-1011

Complete prigrity pollutant list shown on Table 4-4.

fncludes: acenapthylens, acenaphthens, benzo (a) anthracene, dibenze {a,h) anthracens, benze
tal pyrene, benzg (k] fluoranthens, chrysene, fluoranthene, fluorene, indeno (1,2,3-cd) pyrens;
naphthalene, and phenanthrens, '

A5 set by the mast recent adition of Standard Methods.

- Once per batch for sach batch sampled within a pericd of 30 days following introduction of

CWSA wataer {which has failed these limits) 1o the SWTP.
aquates to oncebatch
Crantification bavel
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TABLE 4-4 NPDES Permit MO-0107701 and MO-0108987 Monitoring Ha.quirarnants '
- Priority Pollutant List {Site NP-Q0Q7 and Quarry NP-1001}

1,3-dichlorapropylene

Acanaphthyiensa

Acenaphthene d-chlorophenyl phenyl sthar

Acrolein 4-bromophenyl phenyl ether
Acrylonitrile Bis {2-chloroisopropyl) ather

Benzong Bis (2-chloroethoxy} methane
Benzidine Methrylane chloride (dichloromethane)

Carisen Tetrachloride {tetrachloramethane)

_Mathyl chloride {ch.lurornethana}

.Chlergbenzens

Methyl bromide {bromomethane)

1,2,4-trichlorobenzens

Bromaform {tribromomathane}

Haxachlgrabenzene Dichlarobramomethane
},2-dichloroethane Chtomdibrumomﬁane
1.1,1-trichloroethane Haxachlumbutadiéne
Hexachloroathane Hexachlorocyclopentadiens
1.1-dichlorcethana lsophorons

1.1, 2-trichlorocethane Maphthalene
1.1,2,2-tetrachioroethans Nitrobenzene

Chloroetharne

Z-nitrophanat

Big {2-chlorgethyl) ether

4-nitrophenat

2-chloroethylvinyl ether

2 4-dinitrophenol

N-nitrosodi-r-propyltamine

4, G-dinitro-o-cresoi

Pantachiorophenol

| N-nitrogodimeathytamine

Phenol

N-pitrosodiphenylamine

Bis {2-sthylhexyl) phthalate

Phenanthrane

Butyl benzyl phthalate

dibenzala,hlanthracens

Di-n-butyl phthatate

Indena {1,2,3-cdl pyrene

Di-n-octyl phthalate

Pyrane

DOEfORIZ1548-424, Rev. 3




ENVIRONMENTAL MONITORING PLAN : M1738

TABLE 4-4 NPDES Permit MO-0107701 and MO-0108987 Monitoring Reguirsrnents
Priority Pollutant List {Site NP-0007 and Quarry NP-1001) {Continued)

Diathy! phthalate Tetrachloroethylene |
Dimethyl phthalate Tolusne 1
benzalalanthracene Trichlorgathylans
Ban.zo—:a]prwma : o © | ¥inyl ehloride {chlorosthylens}
3,4-henzofluoranthene (benzoiblfluaranthens) Aldﬁn |
henzolk)fluoranthene ' Dieidrin
Chrysene Chlordane
Anthracene 4 4°-pOT
benzolghilparylens 4.4-0DE
Flugrane 4.4-0DD
2-chigronaphthalene Adpha-andosulfan i
2.4, 5-trichloraphanol . Bata-andosutfan
p-chloro-m-cresol : Endosulfan sulfate
Chtoroform (trichloramethanae) Endrin
2-chlorophenol Endrin aldehyda
1,2-dichlorobanzene Heptachlor
1,3dichlerchenzans Heptachlor epoxide
1. 4-dichlerchenzane Alpha-BHC
3,3'-dichlorobenzidine Beta-BHC
1,1 -dichiorcathylene Gamma-BHC
1 .24ran§-dichl0rmhvlene : : Delta-BHC
2 4-gichiorcphanol PCB-1242 {Arochlor 1242)
1.2-dichipropropane {1,3-dichloroprapana) PCB-1254 {Arochlor 1254)
2 4-dimethylphenpl PCB-1221 |Arochlor 1221)
_ 2, 4-dinitrotoluens PCE 1232 |Arochlor 1232)
I 2,B-ginitrotoluane PCB-1248 {Arochlcr 1248)
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TABLE 4-4 NPDES Parmit MC-0107701 and MO-0108987 Monitoring Requirements
Priority Pollutant List {Site NP-0007 and Quarry NP-1001} (Continued}

| 1,2-diphenylhydrazine .| PcB-1260 tArochlar 1260}
Ethylbenzens PCB-1016 jArochlor 1016)
Fluoranthers Toxapheng
CAntimony Arsenic
Berylium Cadmitm
Chromium Capper
Lead Mercurﬁ_.rl
Nickle S Selanium
Silver ' Thallium
Zing’ ' Cyanide, Total
Phenals, Total | o i .

ODE/OR/Z1648-424, Rev. 3 80
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TABLE 4-5 NPDES Permit MO-G672035, Monitoring Requirements - SWTP Train |\
' Construction Hydrostatic Test Water

et "__:#‘-!'_'1:-_'1'

PARAMETER PERMIT LIMIT FREQUENCY SAMPLE TYPE
Flow * ' e Tatal
TSS . a Grab
_ il and Grease * e Grab
* Monitoring requiraments anly

. One sample per discharge event taken during the first B0 minutes of event.

munitm_‘ing. However ES&H staff will sample runoff from these areas in accordance with the
strategy presemted in Table 4-6. COutfalls will be chosen to monitor disturbed areas uatil they
are stabilized. Reporting limits will be self imposed as footnoted in the table.

. TABLE 4-8 . NPDES .Permit .MO-R100869, . Monitoring .Plan for Borrow. Arsa. and.; |
Borrow Area Haul Road Land Disturbance Storm Water :

PARAMETER REPORTMG LEVEL FREQUENCY SAMPLE TYPE
| Settleable Solids 2.5 miAfhr® encel/quarter | arab
'Ol and grease'™ 10 mgdA @ once/quarter grab
i8) This is not an effluent limitation but a self imposed reporting level. If settisabla solids exceed

2.5 mifIthr or oil and prease exceeds 10 mg/ tha Missouri Departmant of Matural Resourcas will
be informed in the quarterly dischargs monitoring report. Concentrations were derived fiom a
previous land disturbance NPDES parmit.

{o} At selected locations

4.1.3 Upstream Source Identification Needs

Sources of contamination are presant upstream of the three miain storm water discharges.
These main discharges are located at.the weir downstream of Frog Pond (NP-0002), the weir
downstream of Ash Pond (NP-(X03), and the Southeast Drainage weir (NP-0005), Remediation

. activities above these outfalls will-change over this monitoring. pericd and have an influence on..
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the character of the discharges that is not necessarily predictable, The variability of these
discharges can best be assessed by a concerted effort to monitor the upstream ditches, storm
sewers, etc. :

Monitoring of these upstream facilities is not required by the permit, but since they are |

alse sources for contamination of the outfalis, they will be:monitored; - Monitoring can alsobe
used to fully understand the effects of remediation efforts on waste characteristics at the

- permittexd: outfalls, . The ‘resvlts -of vpstream- sampling-can-then- be used to-determine ways 12
reduce contaminant levels at the outfalls to acceptable levels. Also, explanations of violations -

of permit Jimits are required by the Missouri Department of Natural Resources when the
sampling results vary significantly from the norm, and vpstream water analytical data are often
needed for these explanations.

Three upstream locations have been identified for monthly water monitoring. This

monitoring will take place at the same time the monthly NPDES sample is coflected so that a
direct comparison can be made. The discharge from Frog Pond will be sampled in conjunction -

with NP-0002; the discharge from Ash Pond will be sampled in conjunction with NP-0003; and

- the. dischazge. from NP-(107 will be sampled-in-conjunction with NP-0005.(Table. 4-7)... Thesp. .
locations are shdwn in Figure 4-1. Sample parameters will be total uranivin-and gross alpha, -
If there is no flow through the discharge pipes from Frog Pond, Ash Pond, or NP-0107 during -

- NFDES sampling, no-sample will: be collected for that month. As site conditions change,

--additional parameters may-hemonitared-at these locations:on a case-by-case basis.- Other sample:

locations will be selected on a case-by-case basis and the water will be analyzed for uraaivm on
the vite KPA, '

4.1.4 Additional Storn Water Requirements and Needs

4.1.4.1 Current Erosion and Sediment Control Requirements, Permits for both

- -the site and gquarry place limitations on total sespended solids. and pH levels for rneff from

material storage and construction areas if this runoff is not treated in a facility that is designed,

constructed, and operated to treat the volume of water associated with a 10-year, 24-hour rainfall -
‘event. The total suspended solids must not exceed 50 mg/l, and the pH must remain in the
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- - TABLE 4-7 Upstraam Monitoring in Ccnjunntioﬁ. with NPDES Monitoring at NP-0002,
NP-0003, and NP-000b

UPSTREAM SAMPLING LOCATIONS: FROG POND, {SW-2011), ASH POND, (SW-2010), Mll:!'.

NP-0107 .

PARAMETERS UNITS FREQUENCY

Flow apd : Once per manth during collection of NPDES

: . samples '

Uranium, total pCifl : Once per month during collection of NPDES
samples

Gross Alpha : pCifl Once per month during collection of NPDES
samples

. range of 6.0 to 9.0 standard units at the outfalls, Additionally, limits for settleable solids are

.- 1.0-ml{t/heur and for pH are 6.0 to 9.0 for the storm-water outfalls. The WSSRAP Chemical -
Plant Surfuce Water and Erosion Control Report (Ref. 30) and ES&H Procedure 4.2.1, Erosion ..
. ..Conmrol Survey, ensure that erosion. control -measures- are designed and maintained. to control . .
erosion for a 1 in 10 year 24-hour storm. '

Most storm water at the chemical plant. site is managed in a network of retention basins
and sedimentation basins before .it flows from the site at the storm water outfalls. The
~ sedimentation basins act to-reduce solids levels in the storm water and ‘the retention: basing will -
allow for testing of waters from ceriain areas (if required) to determine the appropriate
management strategy (i.e., treatment ai the site water treatment plant- or.release - through
ouifalls).

To evaluate the effectiveness of erosion control measures during precipitation eveats, the

. Department of Energy.and Project Management Contractor-will periodically collect surface water.
samples downstream of construction or material storage areas for analysis of settleable solids and.

.uranivm. The samples will have.the prefix of SR. Sample locations may be selected on & case-
by-case basis. In addition, periodic off-site strean inspections may be conducted to assess the -
effectiveness of on-site erosion controls. Total suspended zolids, settleable solids, and pH
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" - measurements from the permitted outfalls are mpmtéd to the Missouri Departmert of Natural
Resources in the regular Discharge Monitoring Report,

4.1.42 Material Staging Area Pond and' Ash Pond Monitoring. Surface water
location SW-2015, the material staging area basin, has been added to the environmental
monitoring schedule in order to determine the contaminant levels in runoff produced from
precipitation falling on materials at the staging area and collected in a holding basin. This
[impovndment is pumped- periodically-into-the” Ash Pond -diversion channel, - which ultimately.
- . discharges into Busch Lake 35. This tocation will be monitored for tofal uranium, Ra-226,
Ra-228, Th-228, Th-230, Th-232, PAHs, As, Cr, Tl, Pb, PCBs, 2,4-DNT, and 2,4,6-TNT on
a quarterly basis. Monitoring may be reduced or eliminated as storage activity decreases and/or
previous monitoring shows no contaminant Ievels of concem.

Surface water location SW-2010, Ash Pond, has been added to the environmental
monitoring schedule to determine the contaminants in the pond water produced from storm water
- runoff from the pond watershed which contains the contaminated soil storage area. Ash Pond-
discharges to Outfall NP-(0003 and ultimately to Basch Lake 35, This location will be mtonitoved -
.for. total uranium, Ra-226, Ra-228, Th-228, Th-230, Th-232, 2,4,6-TNT, 2,4-DNT, PCBs, _
- PAHSs, and-metals: -As, Cr, Pb, and Tl on a quarterly ‘bagis; - Monitoning maybemchmdﬁr
eliminated based on site activity and/or previous sampling resulis.

: - 4143 - Retained Storm. Water Monitering. - Storm water that is retained in..
excavations, trenches, tanks; barrels, secondary containment, retention basins, etc, is managed
- in accordance with the Surfoce Water -Management FPlan (Ref. 31) and the surface water
management procedure. These documents require that Project Management Contractor (PMC)
persomnel determine, vsing site characterization data and process knowledge, whether or not the
retained storm water is to be sampled, and if sampled, for which parameters. The procedure
.. specifies criteria to be used to determine if the retained storm watermay be-released to the
- surface or must be treated before release. - e

4.1.44 Emergency Monitoring. In the event of accidental releases or spills,
samples will be collected just downstream of the release or spill and at the affected NPDES
outfall. Parameters will be selected based on the nature of the event.

DOEfOR/21548-424, Rev, 3 35




v oo monitorig program and ‘énabled=the:design to. provids timely, representative, and: adeguately:-

o ) . R o2 U 2 B,

" EMYIRONMENTAL MONITORING PLAN . . . ' Q11798

4.2 - Airborne Effluent and Emrimnﬁlmtui Surveillance Program

This section documents the rationale and requirements of the programs that wili be
- implemented to monitor aithborne emissions from the WSSRAP and to evaluate the impacts of
- those emissions on the public and the environment. The -two-diffuse sources of airhome
radiological emissions at the WSSRAP are the chemical plant and the quarry. The WSSRAP
currently has the following point sonrces: site water treatment plant (Trains 1 and 2), quarry
water {reatrnent plant, and chemical stabilization/selidification pilot facility. Emissions from
these sources and the estimated exposures are predicted to be low. The emissions monitoring
program is tailored to be commensurate with the low potential for exposure and to meet the
requirements of Department of Energy Orders 5400.1 and 5400.5 andtheReguIamry Gidde
(Ref. 3).

4.2.1 Source Assessment

As required by Department of Energy guidance, an assessment of the sources was
conducted. The assessment included documenting the -different- radionuclides that could be
. .. released from the sources and their concentrations. . The Department .of Bnérgy. guidance:also
+ requires that these sources be assessed under normal operating-conditions with-loss-of -emissions --
controls. In addition, the assessment addressed the factors that could contribute to- the
resuspension of contaminants. The assessment provided a basis for the airborne emissions

. sensitive monitoring resalts. The loss of emissions controls for the diffuse sources at the
WHSRAP would require the affected remediation activities to halt. Loss of emission controls
used at the WSSRAP, such as water spray, surface cleaning, and high efficiency particulate air
{HEPA) filtration would be immediately noticed; therefore, remediation activities wnuld he
immediately halted and there would be no resultant increase in air emissions.

4.2.1.1 Point Source Assessment, The point sources at the WSSRAP include site
. .water. treatement plant Train .1 and guarry water treatment plant filter press ventilation system.
exhanst venis, the site water treatment plant Train 2 distillate tank vent, and the chemical
stabilization/solidification pilot facility.
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The site water treatment plant treats contaminated water from the raffinate pits, while the
quarry water treatment plant treats quarry sump water. Filter press operation at both plants is
a potential source of emissions. The filter presses are isolated in rooms that are ventilated

- through HEPA filters. Engineering calcnlations and Clear Air Act Assessment Package - 1988

{CAP-88 PC) modeling results show that the exhaust vents from either of the treatment plant

- filter press room ventilation systems will not prodace an- ammyal dose squivalent greater-than -

0.1 mrem to any member of the public. The engineering calculations are.contained in the  Plon
Jor Monitoring Radionuclides Emissions Other Than Radon atr Weldon Spring Site Critical
Receptors (Ref. 33). '

The gite water treatment plant Train 2 will treat water in Raffinate Pits 1 and 3 which
contains nitrates, The plant will use a vapor compression distiliation system. Because the vapor
compression distillation system is closed to the atmosphere, the potential for air particulate
emissions is insignificant. The distillate tank is vented through a carbon radon adsorber system
that has the capability for in place regeneration. Engineering calculations and Industriat Source
Complex Short Term, Version 2 @SCST2) modeling tesults show that uncontrolied radon -

- gmissions - would not-produce -an-anmual dose-greater: than- 0.1 -mrem -to -any member of.the. . -

public.

The chemical stabilization/solidification (CSS) pilot facility currently treats Raffinate Fit 3
sludges. The off-gases containing radon and thoron are released to the atmosphere after being

=« werted-through-a-HEPA filtrationsystem. ~A-worst-case velease: scenario-was modeled nsing. the, -

Automated Resource for Chemical Hazard Incident Bvaluation (ARCHYE) computer code. The
scenario assumed a loss of emission controls in the radon decay vessel. Engineering calenlations
and ISCST2 modeling tesults show that-this release scenario would not resnlt in an’ annual dose
equivalent to any member of the pablic greater than 0.1 mrem.

4.2.1.2 Weldon Spring Quarry Diffuse Source Assessment. The quarry diffuse

- ‘source is '@ 3,6'ha (9-acre) limestone -quarry-focated approximately 6.4 km (4 mi) seath-
-southwest of the chemicat plant area. The quarry is.essentially in a closed basin; surface water.

within the fim flows to the quarry floor and into a pond that covers approximately 0.2 ha

- ({15 acre).. ‘The quarry was-used as a disposal area for DNT and TNT process wastes; uranium, -

radium, and thorium residues; the associated daughter products from on-site and -off-site

- ‘processing -of uranivm and -thorium; and building rubble and:soils-from the demolition of a.
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uranium processing facility in St. Louis, Missouri. Airbome emissions from the guarry result
from the wind blown resuspension of radioactive particulates from quarry soils and resuspension
of radioactive particulates due to remediation activities at the quarry, such as the operation of
heavy equipment and the excavation of soils. There are also airbome releases of Rn-220 (thoron

~ gas) and Rn-222 (radon gas) from the quarry due to the'decay of Ra-224 and Ra-226 (danghte:rs

of Th-232 and U-238), respectively.

~Characterization of the quarry 50ils bas been completed in support of the Feasibility Study -
for Management of the Bulk Wasies at the Weldon Spring Quarry (Ref. 4), The mdiological

contaminants in the gearry are uranium and thorium and their respective daughters. .

Concentrations range from 3.0 pCi/g to 1600 pCi/g U-238, < 1.0 pCi/g to 2780 pCifg Ra-226,
0.7 pCifg to 36 pCifg Th-232, <1.0 pCifg to 2200 pCi/g Ra-228, and <1.0pCi/g 1o

- 6800 pCi/g Th-230. A study was conducted to determing the lung solubility class of quarry bulk

wastes. These data allow for a more accurate assessment of dose equivalents resulting from an
inhalation uptake.

Statistical evaluation of the results of radiological effluent monitoring at the quarry during
1994 indicated- that levels at five -of the perimeter air partieulate sampless-were greater than.
- -background. -Statistical analysis also-indicated that raden levels-at-two- of- the-eight-radon track ..

" efch desectors were greater than background. The estimated effective dose equivalent- to a- -

hypothetical maximatly exposed individual due to airborne emissions from the quarry was

(.7 mrens (Ref- 14);The (:7 mrem: dose calculated for-the hypothetical individsal: from: I:hau

atrbome inhalation pathway was almost exclusively due to thoron emissions. Realistic but
conservative assumptions were used- to calculate the hypothetical-effective dose equivalent. It

- Was assumed that the thoron daughter equilibrium ratio at-the southeastemn perimeter of the

quarry, where the individual walked 5 hours per year, was 10% and that the thoron
concentration at the southeastern perimeter was the same as the concentration measured at
Station AP-1009,

...........

In August 1993, a. major remediation project involving the removal and controlled- .

temporary storage of approximately. 180,000 m® (140,000 cu yd) of contaminated bulk wastes
began. The bulk wastes excavated from the quarry have significant Jevels of radiological
contaminafion, Engineering controls have been implemented during removal to restrict the

- --release of airberne particulates-from the-quarry, The Feasibility-Study for-Management .of the..
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- Bulk Wasté at the Weldon. Spring Quarry (Ref. 4) provides estimates of public dose resulting

from quarry bulk waste removal, The dose estimate from airborne radicactive particulates for, 3
a hypothetical individual who walks along Missouri- State- Route 94 twice a day, during the
1.25 years required to remove the bulk waste, was 1.3 mrem. The dose estimate calculated for

© 4 nearby resident with an assumed 100% occupancy time during the 1.25 years was (.18 mrem.

Bulk waste removal is expected to be completed in carly 1996,

Radon concentrations measured at: the quarry bave historically been above background
because the radium concentrations in butk wastes are greater than background concentrations and
because the quarry is a Iarge depression in the terrain with side walls ranging from 3 mto 15 m
{10 fi to 50 fi) high, which allows radon levels to build wp within the quarry. Above
background radium corncentrations, in conjunction with stable meteorological conditions, which
tend to trap emanating radon within the quarry, result in the measured above background
concentrations at the perimeter,. The Fegsibility Study for Management of the Bulk Wasies ar the
Weldon Spring Quarry (Ref. 4) evaluates the potential emissions of radon during the excavation
of the-bulk waste. ‘The results of the stady indicate that-a dose of 1.0 mrem would be received -
by -the hypothetical individual who walked along Highway 94 twice a day for 1.25 years. A-.

- daughter equilibrinm ratic of 10%. was assumed based on measured radon and radon danghter. ...

-orconcentrations taken during’ 1989 (Ref. 9Y and-bulk- waste-removal. - ‘The -conventration. at.

ok s

Highway 94 was calculated using the computer model MILDOS (Ref. 135) which was modified

- to more accurately assess airborne concentrations resulting from releases from farge -areas
~{Ref; 48}, '=~The radon-dosecalculated for- a. nearby - resident-<in- the-.feasibility - study-. was.-

2.3 mrem.

4.2.1.3 Welden Spring Chemical Plant and Raffinate Pits Diffuse Source

- Assessment, The Weldon Spring Chemical Plant and raffinate pits diffuse source encompasses

87 ha (217 acres) on which approximately 45 building fousdations, four raffinate pits, the
temporary storage area (TSA), and the material staging area (MSA) are located. Airborne

--emissions from the chemical plant result fromwindblown resnspension of radicactive particulates-
- from site soils and chemical plant- building material/debris, and resuspension of mdioactive

particulates from site opetations such as bulk waste placement and soil excavation. In addition,

- there are airbome emissions from -the chemical plant due to-the transformation of Ra-224 and.

Ra-226 (progeny of Th-232 and U-238), into Rn-220 (thoron gas) and Rn-222 (radon gas).

DOE/DR/21648-424, Rav. 3 : 86




ENVIRONMENTAL MONITORING PLAN _ S 011758

LCharacterization of the buildings and soils was completed in support of the site remedial
investigation and feasibility study. Radiological contaminants in the buildings were uranium,
thorium, and their progeny. Concentrations in bulk samples collected from the buildings range
- from background levels to 20,000 pCifg U-238, 190 pCi/g Ra<226, 5,400 pCi/g Ra-228, and:
540 pCi/g Th-230. Particle analysis and a lung solubility. study was -comducted using materials

from the-chemical plant. PBulk samples from process buildings-and the rtaffinate pits were.

collected for the study.

The site soils characterization indicates that the contaminants in the soils are uranium and

thorium and their associated progeny. Most of the 87 ha (217 acres) of the chemical plant site
have above background concentrations of uraninm (>>1 pCi/g). Radiosiuclides concentrations
range from 0.3 to 2,259 pCi/g U-238, 0.2 to 452 pCifg Ra-226, 0.1 to 155 pCi/g Ra-228 and
0.3 w0 123 pCifg Th-230,

Foundations removal work is scheduled for 1996, Action levels have been established
. for airborne radioactive particulate concentrations in the immediate work zone. Dust control
- measures will include the use of water and possibly foam. Also, additional mnmtonng will ba.
performed during the project as described in Section 4.2,2.2,

- The building materials placed on the MSA have been washed, wet wiped, and/or HEPA .....

vacuumed to minimize removable contamtination.  This was done to minimize migration of
contaminants via air and water.

: As mentioned in Subsection 4.2.1.2, placement of the quarry bulk waste at the temporary.
" slorage area was initiated during August of 1993, Engineering controls such as the use of water
to control aithome particulate emissions will be used. Radon gas emissions at the tempaotary
storage area due to the higher radium concentrations in the bulk waste will be minimized through

.. .. the use of an attenuating cover material. .. In the Feasibility Study for Management of the Bulk,
- - Waste at the Weldon Spring Quarry (Ref: 4); a dose estimate for airborne emissions from the
bulk waste at the temporary storage area was calculated. In the study, a dose estimate was -

caloulated for a worker in an on-site. office building and a student at Francis Howell High

School. The caleulated dose to the office worker was (.08 mrem froma radon, and 0,84 mrem

from radioactive particulates for a total of 0.92 mrem. The calculated dose for the student was
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- 0:05 mrem from Tadon, and 0.05_mrem from radioactive airborne particulates for a total of

0.1 mrem.

+-“Action-levels have been established for airbome radicactive-particulate: coneentration. .

levels, radon concentrations, and total dust concentrations.. These action levels are zimed at
controlling emissions to levels that are as low -as reasonably achievable (ALARA), and are
discussed in detail in Section 4.2.2,

4.2.2 Airborne Monitoring Programs

To effectively monitor the diffuse sources present at WSSRAP, three air monitoring
programs will be utilized: site ypecific monitoring, perimeter monitoring, and eritical receptor

-~ monitoting. These three programs are designed to meet the requirements for airbome effluent

monitoring and environmental surveillance as specified in the Regularory Guide (Ref. 3) and
Department of Energy Orders 5400.1 and 5400.5.

+ - Changes in the airborme monitoring-program- include the addition of a-continuous, mdon. -

. gas monitor at Francis Howell High.School, Also, the air monitoring at the quarry. will.be -

- reduced after the completion of bulk waste removal.

Locations, equipment, sampling time, minimum detection levels, accuracy, and

- = investigation-levels are-discussed-in-the -site - specific; - site. perimeter, and -critical--receptors.

monitoring program sections of this plan. In addition, sample heights, proximity to obstructions,

.- -and linear-flow rates are discussedsin. the individual monitoring program sections.

4.2.2.1 Site Specific Monitoring Program. As mentioned in the chemical plant

site source assessment, the large diffuse source is made up of a number of smaller diffuse
- .sources that include wind blown resuspension of radioactive partioulates from contaminated soils .

and resuspension of radioactive particulates due to site remediation activities such as bulk waste
-placement -and -excavation- of -soils- and- radon emissions -from' CSS8 pilot facility activities.and--

raffinate pits. Although there is potential for resuspension of radioactive particulates due to

-~ natural-meteorological-oecurnences; -it-is mueh less than:the potential for-resuspension due to-site-

remediation activittes. In order to assess the contribsition of site remediation activities to the

- - total airtborne emissions frem the chemical plant, site specific monitoring will be utilized. - Site
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specific monitoring will also be used at the quarry to supplement data from the perimeter
monitors,. Site specific monitoring will vse mobile air particulate samplers and total dust.
momtomhmmmﬂemrbumamdmammparﬁcuhl&anddnstwmmﬂmﬂms,mdmdmgas
- ind radon progeny monitors (0 measure Tadon gas and progeny ‘comcentrations.. o e

* Nite specific menttoring, in addition to providing -data' concerning the contribution: of

specific activities to the total aithorne inventory, will provide faster feed back concerning the

effectiveness of engineering controls and data concerning dispersion paitemns.- Filters from site- .
specific air particilate monitors witl be collected on a dailly basis as compared to weekly for the
perimeter samplers. The total dust monitors will provide instantancous airhome dust
concentrations. The contineons radon gas and progeny monitors are capable of hourly
- measurements. Electret radon monitors may be used for short term measurements of 2 days to

- 14 days, depending on the radon concentration, '

Air particulate samplers may be placed at the work zone perimeters, The number of

- :samplers used will be commensnrate with the potential for-above background emissions. --In- -
- ~addition, a-group-of site specific-samplers-mey-be.used to-monitor-separate work activities.that ..
. are in relatively close proximity- to-one another,-This will facilitate- more efficient use of site ..

- specific samplers and maintain air monitoring coverage for all the activities. - Total-dust

--measurements will be - taken -within- the work zones:-as -needed--to tmeasure -tofal. dost. .

- concentrations. Radon gas-and radon-progeny-measurements: will also be collested. within. the

- ~work zones when there is :a significasit potential .for elevated concentrations, . ... .. . . ,,,

When possible, the air particulate samplers will be placed in areas that are free from

- - obstructions- or-conditions that could effect the air sampling results. ‘The air particulate samplers

are usnally piaced twice the distance from an obstruction or structure as the obstruction or
structere is high (i.e., an air sampler wounld be placed 3 m {10 ft] from a 1.5 m [5 £i] tall tree).
In -addition, the samplers will net be placed, if possible, in-areas that have turhulent . air
-~ - conditions, such as nearby busy-roads.or active equipment. Total dust monitors will be.used as .

- neaded 4o perform instantaneous-checls -of -total - airborne -dust -concentrations. during work.
activities to confirm that engineering controls and pood work practices are effective.

o - Equipment that-will be used.for site specific air particulate sampling includes a portable
- gir particulate- sampler-with - filter holder and a vacuum pump, a rotameter, a-filter, a portable
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power supply, and an air sampler stand. . Equipment used for site specific total. dust
measurements includes a total dust monitor and data logger. Bquipment used for the radon gas
and radon progeny measurements includes continuous radon gas and progeny monitors, electret
- chambers; alpha track monitors, associated wheater housings, and an-electret voltage meter, ...

-The portable air samplers that will-be nsed for siie specific air particulate sampling-are
low volume carbon vane oilless vacuum pumps. The low volume. pumps generally operate at
approximately 40 Uminute (1.4 cu ft/minute). The linear flow rate for the low volume air .
samplers, volume sampled per unit time, divided by the filter area, is approximately
23 m/minnte (7 ft/minute}, ‘The total dust monitors that will be used are self-contained aeroaol
monitors whose sensing principle is based on the detection of scattered electromaguetic radiation
in the near infrared mnge. The radon monitoring equipment is discussed in Section 4.2.2.2.

A rotameter, calibrated to National Institste of Standards and Testing (NIST)
specifications, is used to set beginning flow rates for the portable monitor and measure ending
flow rates for each sampling period. Monitor flow rates can change due to filier dust 1ﬂadmg

. or ambient ternperature.changes. -1f the ending. flow- rate change is greater than. +/-20%.0of the .
- beginning flow rate, the flow meter will be evaluated to-deternmine if service:is reqmired. The -
data will be flagged and flow rate change noted when the data is reported. :

The portable sampler pumps will not be leak-tested because the flow rate is determined

not affect the flow reading, which is made on the air passing through the filter to the pump. In
addition, the Regudatory Guide (Ref. 3) and Environmental Pretection Agency Methods 5 and
17, for measurement of airbome particulates, specify that the filter head assemblics need only
to be designed and inspected o minimize leakage around the filter.

The filters that will be used for low-volume samplers are a mixed cellulose esters

. membranie. These filters bave a pore size of 0.8 um and are 47 mm {1.85 in.) in diameter and
- the filter media retains 99.98% -of dioctylphthalate particles with-an-aerodynamic mean diametes..

- of 0.3 pm at 32 VYmimute (1.1 cn f/minute) across a surface area of 100 cm? (15,2 in.%). The

samplers will be placed on portable stands-at a height of approximately 0.8 m-(2,5 ft) off the

~ground, The-air samplers will be placed at 0.8 m (2.5 ft) mther than 1.5 m (5.ft), as specified

by the Environmental -Protection Agency, due to the weight of the pumps and the safety
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- problems that would be brought about by placing the pumps 1.5 m (5 ft) off the ground. The
1.5 m (5 ft) height would require personnel to-lift the pumps, which are relatively heavy. and
will be moved frequently,-above their heads, . In addition, ‘the stands would have a high.center.

- of gravity, making theni susceptible to tipping in strong' winds. -Due to the proximity. of the.

portable monitors to the work area, placement of the monitors at a lower height would pmvu:le
- -conservative measurement of fugitive dust and any subsequent-dose assessments.

- Because at present there is no electrical service in the controlled area-of the chemical
plant where the portable air samplers will generally be used, portable generators will power the
air samplers.

The minimum detectable conceniration that will typically be achieved during site-specific
monitoting is approximately 5.0E-14 xCi/ml. Because work activities may not always have a
duration long enough to collect a large sample volume, a sample mimimuom detectable
conceniration may be higher than the typical minimum detectable concentration: of
.-5.0E-14 uCi/fml. Whenever,possible, a large sample volume will be collected in order to reduce
the minintam detectable concentration. :

At one standard deviation from the mean, the-total typical uncertainty-associated with a- -
. site-specific air particulate sample at a concentration of 2.4B-14 uCifml is 8.3B-15 xCifmt, The.

total sample uncertainty -is dependent-on the uncertainty dssociated with 2. oumber-of-sources,
which include the volume sampled, detector calibration, efficiency, background count rate, and
sample count rate.

After samples are collected, the filters will be stored for a minimwim of five working days
- before they are counted to allow for decay of the short-lived radon and thoron decay products,
The activity of the samples will then be counted on an alpha-scintitlation detector or & gas-flow
proportional counter. The counting times will generally be 60 minutes. Since detection
sensitivity increases as counting times increase, counting times may be longer to achieve a lower
minimum detectable concentration.

Quality control procedures that will be implemented as-part of the site-specific moritoring:

program include the calibration of instruments, source and background counts, recounts of
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* samples, review of documentation; and use of standard operating procedures (SOPs). The quality
control procedures are intended to check the accuracy and validity of the data. :

..Calibration will be required for the alpha-scintillation and gas-flow-proportional détectors
and the rotameters. The alpha-scintillation detector will be calibrated a minimum of every

- it months wsing NIST traceable radicactive sources -in-accordance with applicable SQPs.  The..
gas-flow proportional counter will be calibrated when repairs are made to the detector or if daily

checking of the detector indicates. that the instrument requires recakibration. -Calibration will be
in accordance with applicable SOPs. The rotameter will be calibrated on an annual basis to
NIST specifications using the BIOS International Dry Calibration techmique. The total dust
monitors will be calibrated with a NIST traceable reference scatter prior to each use.

* Daily source and background counts will be made on the alpha-scintillation and gas-flow
proportional detectors in accordance with. the applicable SOPs, and these count resuits wilt be
compared to the calibration results. If daily checks areé within three standard deviations when
compared to results obtained during calibration, or withtn control limits as generated by the gas
flow proportional software package, the instruments will be put into service. ‘Instraments failing
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TABLE 4-8 Air Particulate Monitoring Locations

AIR VOLUME
STATION LOCATION - LOW HIGH
Chemical Plant Aren
AP-2001 Mortheast corner of site Yos Yes
AP-2002 | Morth perimeter of site Yeas No
AP-2005 Southeast of Administration:Building Yes Yos
AP-2025 {zate "C" M.E. of site perimeter ferce Yes Mo
AP-3003 | Morthwaest of Raffinate Pit #4 Yes No
AP-3004 | South of Raffinate Pit #3 and west of TSA Yeas Mo
AP-3014 | West of Raffinate .F'it #3 Yes No
Querry Arsa
AP-1003 Mortheast corner of quarﬁr Yos Yes
AP-11110 South perimater of quarry Yes . - No
AP-1015 Marth perimater of quarry - Yeas HNo
AP-1016 |} North perimeter of quarry Yas Mo
AP-1017 South of Quarry Water Treatment Plant Yeos No
Off-Sito Critical Receptors
AP-406 Francis Mowsll High School Yas Yas
AP-4007 Busch .Cons:arvatic.ln Area Yas Neo
AP-4008 | Army Site Guard Houss You Yes
AP-4011 Residance Wast of Quarry Yes Yas
Background
| AP~4012 Danial Boone Elementary Schoal, Mew Malle Yes Yas
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- TABLE 49 Radon Track Etch Menitoring Locations

STATION LOCATION STATION. LOCATIGN
Chamicel Plant Aran
AD-2002 | North perimeter of site RD-3005 | Southeast of TSA
RD-2004 | Nertheast comer of site, RD-3008 } East side of Raffinate Pit #3
adjacent to Highway Departrent :
facility
RE-2008 | Southeast of Administration RD-3009 ; Marth side of Raffinate Fit #1
Building
RD-2007 | East of Site Water Treatrnant ~ RD-3010 | West side of Raffinate Pits
Flanit #1142
‘RD-2028 .| North perimeter of site RD-3007 | South side of Raffinate Pit #4
RD-3001 | Northwest of Haffinate Pit #4 RD-3011 | East side of Raffinate Pits
#1142
R-3002 | West of Raffinate Pit #4 RD-3012 | South side of Raffinate Pit #2
RD-30{)3 | South of Raffinate Pt #4 and RD-3013 | Southeast zside of Raffinate Pit
wast of TSA . | 44 .
-RD-3004 | South of TSA : RD-3014 | Horth side of Hafﬁnata Pit #3
RD-3015 | Morth sida of Raffinate Pit #4
_ Quarry Araa
RD-1002 | Mortheast cornar of quarry RD-1Q06 | West perimeter of guarry
. praper
RD-1003 | South perimeter of quarry RD-1008 | Nerth of Quarry Water
Treatmant Plant
RD-1004 | South perimeter of quarry RE-1008 | North perimater of quarry
RD-1005 | South of Quarry Water
Treatment Flant
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TABLE 49 Radon Track Etch Monitoring Locations (Continued)

STATIGN LOCATION STATION LOCATION
OFfSita and Background
RD-400% | Busch Canservation Area . . | ‘RD-4007 |-Residence west of quarry -
RD-40G2 | Army Site Guard House RD-4008 Kétv Trail south of quarry
RO-4003 j Francis Howell High School RD-400% | Daniel Boone Eismentary
© | School, New Meslle
RD-4005 | West of Army Site
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ENVIRONMENTAL MONITORING PLAN 011738

the daily background and/or source check will be taken out of service as described in the
applicable WSSRAP standard operating procedure.

At least one in 20 air particnlate samples will be recounted and the results compared to
- the initial count results, The precision between the two sample counts will be calculated and the
results kept on file.

A review by an ‘individual other than the sampler -of the sample documentation and -

calculations will be required as part of the guality control procedure. The reviewer will be
responsible for ensuring that the documentation is complete and the calculations correct.

4.2.2,2 Site Perimeter Monitoring. A perimeter monitoring program will be in
place to monitor airbome emissions from the chemical plant area. and the quarry, which
encompass soils with above background radionuclide concentrations. The program will require
“the use of 12 air particulate samplers, 16 radon alpha track detector pairs, 8 electret pairs, and
2 continuous radon/thoron progeny monitors. A background monitoring station, which includes:
low and high volume air particulate samplers, a pair of alpha track detectors, and a pair of
electrets, is located at Daniel Boone Elementary School in New Melle, Missouri. These
locations are summarized in Tables 4-8 and 4-9 and shown on Figures 4-3 through 4-7. In
addition, portable air particulate samplers may be deployed depending on the carrent work
activities. After guarry bulk waste removal is completed, the Personnel Protection Gronp (PPG}

© - Manager may reduce the number-of required samplers -and detectors at-the quarry. = - oo

The monitors will be used in conjunction with site specific monitoring to estimate the
total airhorne emissions, The use of air monitors at the chemical plant and quarry perimeter,
in comjunction with site specific monitoring, is the most effective way to monitor airbarne
emissions from the project.

The sources described in the source assessment are primarily ground sources.. Sources
such as stacks or vents that release radioactive material at a significant distance from the grovnd

- have the highest measured .concentrations.at.ground level-some distance from the souxce, This.

accurs because it takes time for the material to reach the ground, and as the material falls, it is
driven from the source by the wind. Ground scurces have the highest concentration measured
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at the ground level at points closest to lhe soutrce; therefore, the highest concentrations that leave
the chemical plant and quarry are at close distances.

. . /There -will ‘be seven permanent radicactive -air -patticslate monitoring stations- at-the
chemical plant site (Figure 4-3). These monitors will generally be equally spaced along the
- perimeter fence with distances ranging from approximately 76 m to 610 m (250 ft to-2,000 ft).
As the site perimeter fence is moved to.accommodate remedial activities, any affected perimeter
monitoring stations will. be repositioned -to remain adjacent to the fence line. Because the
potential for airborne emissions is low, any airhorne emissions that do eccur will be intermittent
and have low concentrations of radicactive air particulates. Hence, the use of seven perimeter
monitoring locations is consistent with the low potential for exposure to the general public. Due
to the construction of a surface water retemtion basin, low-volume radicactive girborne
particulate monitoring station AP-2013 was eliminated. However, & new moditoring station was
established at AP-2025, as shown on Figure 4-3.

There will be five permanent perimeter radioactive particulate monitoring stations at the - |
quarry (Figure 4-4), These monitors will afso be evenly spaced around the perimeter of the area
with distances ranging from approximately 137 m to 305 m (450 ft to 1,000 ft). After quarry
bulk waste removal is completed, the PPG Manager may reduce the -number-of -required .
samplers and detectors at the quarry.

. . - There-will be 10 .alpha.track and five-aleciret radon monitoring -stations.at the. chemical,..
plant site perimeter (Figure 4-3) placed approximately 122 m to 610 m (400 ft to 2,000 f) apart,
Due to the characteristics of the chemical plant diffuse radon source, the density of radon
monitoring stations around the perimeter will be commensurate with the potential for causing
an exposure from radon to the general public. Due to construction of a surface water retention
basin, alpha track radon monitoring station RD-2003 was ecliminated. However, a new
monitoring station was established at RID>-2023, as shown on Figure 4-3. Remediation of the
chemical plant is not expected to increase radon concentrations at the site perimeter, but some
increase may occur due to the transfer of bulk waste from the quarry to the temporary storage.
area and CSS -pilot facility operations, . . Because -the-trnsferred waste will. have higher.
concentrations of radon bearing waste than the chemical plant soils, there is a higher potential .
- for radon emissions from the temporaty storage area than-from the.chemical plant. Alse,:
- working with-the raffinate sludges increases the potential for releases of radon. As a result, the -
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perimeter, monitoring stations near the temporary -storage area and -CSS-pilot facility will be
closer together, '

‘Nine alpha track and 13 electret radon monitoring stations will be placed around the.

- perimeiers of the raffinate pits to measure radon levels during futire: remediation activities and.
- dredging activities for the CSS pilot facility. Four alpha fiack and four electret monitors will -
- be placed around Raffinate Pits 1 and 2, and five alpha track and nine electret monitors will:-be.

placed around Raffinate Pits 3 and 4 (Figure 4-3 and 4-7). . These. monitors will be placed.
approximately 60 m to 367 m (200 ft to 1,200 ft) apart.

There are seven alpha track and four electret radon monitoring stations on the quarry
perimeter {Figures 4-4 and 4-8). These stations are approximately 76 m to 198 m (250 ft to
650 f() apart. The distance between these stations is smafler than at the chemical plant becanse
of the higher radium concentration at the quarry, and because the quarry 5 a large depression
in the terrain with sidewalls ranging from 3 m to 15 m (10 ft to 30 ft) high. When
meteorological conditions are stable, this configuration tends to trap emanating radon within the
quarry and raises the concentrutions along the perimeter, Ag a result, there:is higher potential
for radon emissions from the quarry than from the chemical plant area, necessitating a smaliter
distance between the stations. ' :

An effective dose equivalent of 6.08 mrem was calculated at the nearest chemical plant

i, eTitical receptor with-the. highest-potential For - ap-exposure. t0~t]16-gﬁnﬂ31awtlﬁ£.-a&3.-mlt:ﬂf;«

radon emission from temporary storage area operation (Ref. 4). Therefore, the 10 alpha track
and five eleciret radon montoring -stdions at the chemical plant penimeter will be sufﬁciem to
monitor potential radon emissions.

An effective dose equivalent of 1.0 mrem was calculated at the nearest quarry critical
receptor with the highest potential for exposure of the general public as a result of radon
emissions from bulk waste removal (Ref. 4). Therefore, seven alpha track and four electret
radon monitoring stations at the quarry perimeter are sufficient to. monitor radon emissions, .
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The sumber of radicactive air particulate and radon monitoring stations at the chemical
plant and quarry is in proportion to the potential for emissions from the sources. In addition,
the use of site specific monitoring will allow monitors to be placed such that the density of
. “mhonitors will be increased during activities with higher potential for-airbome emissions. - -

Equipment for the site and qoarry perimeter monitoring program includes low. volume
air particulate samplers, continuous radon progeny monitors, a rolameter, scintillation detectors,
a gas-flow proportional detector, filters; -and-alpha track and electret madon detectors.. . . -.c

The low volume air particulate samplers at the chemical plant and quarry site perimeter -
locations are self-adjusting carbon-vane oilless air pumps. Each permanent sampler will be
mounted in a weather-protective housing with a 110 volt cutlet and a thermostat-controlled
- cooling fan. Each temporary sampler will be mounted on a wheeled platform inside a protective

housing. The samplers will have hour meters to document the operational period, and regulators
to maintain a constant flow, :

The continuous radon progeny monitors (Figures 4-3 and 4-4) will be: portable, - fully
automated instruments capable of continuously monitoring for radon and thoron:daughters. The
radon progeny monitors use a silicon barrier diode detector to detect radon and thoron danghters.
that are deposited on a membrane filter with a 0.45 pm pore size. The continuocus radon
progeny monitors will have internal data storage capabilities. The data will be retrieved at least
- once every. 2 wecks by downloading.the data: from the-samplets to & partable-computer. . The,
sensitivities of the continuous radon progeny monitors are 1,0 mWL, The accuracy for the
continaous radon progeny monitors is within 3-10% of the measured concentration.

The afpha track monitors are made of a plastic materizl and monitor both radon. and
thoron gas, The principle of rmdon/thoron detection is based on the production of damage tracks
in the plastic from passage of alpha particles from radon/thoron decays, The track density is
-.determined by manual or-automated scanning' and 'is proportional ‘to - the integrated exposure. -
Processing and exposure -determination are provided by the vendor. - The vadon alpha -track-
detectors have a minimum sengitivity of (.2 pCi/l. The uncertainty of one standard deviation
. from the mean for the radon alpha track detectors is- 425 % of the measured concentration. - The-
detectors will be placed in pairs at each of the locations, and will be exchanged on a quarterly
basis. '
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‘The electret operates by placing a filtered diffusion of ambient air into an electrically
conducting plastic chamber where decay generates ions that are collected by the charged electret.
- The change in electret charge is measured after the monitoring period with a voltage reader,

"The surface charge of the electret is reduced proportionately during the-monitoring period- with. .
the integrated radon/thoron concentration: Typically the electrets are deployed.in pairs for a

minimum of 14 days at an uncertainty of +/-25%. The minimum sensitivity for a 14 day
exposure is approximately 0.4 pCi/l, '

A rotameter is used to set and measure low volume air. particulate samples. The low
volume air particulate samplers will be run contirmously at a flow rate of approximately 40
/mimnte (1.4 cu ft/minute) with weekly filter replacement. Prior to changing the filter each
week, the flow rate will be measured. - After the filter is changed, the flow rate will be adjusted
as needed w 40 Vminute (1.4 cu ft/minmte). The starting flow rate of 40 I/minute
(1.4 cu f/minute) will then be averaged with the ending flow rate, and the average flow rate
used to calculate the total volume of air sampled. If the flow rate changes by +20% duting the
sampling period, the monitor will'be evaluated to determine if service is reqirired. - The data will -
be flagged and the change in flow rate noted when the data is reported. The.Jinear flow rate for
the perimeter low volume air particulate -samplers- will ‘be approximately 23 m/minute -
(75.4 ftfminute) at 40 L'minute (1.4 cu fi/minute). The site perimeter airthome patticulate
samplers will not be leak tested. Ieak testing is unmecessary because the flow rate will be
determined. by placing a mass flow meter in line between the filter assembly and the pump,

iv oo Peipap leakage will - not- affect-the:. flow. reading, - which will-be-made unlyen the air passing..

through the filter to the pump,

The filters used to monitor the site perimeter will be the same mixed cellulose ester filters
used for site specific monitoring, These filters are 47 mm (1.85 in.) in diameter, have a pore
size of 0.8 pm and retain 99.98% of dioctylphthalate particles with an acrodynamic mean
diameter of 0.3 um,

The perimeter air particulate samplers and-the electret radon detectors will be placed at-

approximately 1.5 m (5 ft) above the ground. The alpha track radon detectors and the

continuous raden progeny monitors-will be placed above the ground-approximately 2-mr-{6, 251t}
and 1 m (3.2 fi), respectively. With the exception of the monitors at the quarry perimeter,
- sampiers, detectors, and monitors will be placed away from unusual localized effects or other
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conditions (e.g., large buildings, vehicular traffic, and trees) that could result in artificially high

or low concentrations. - Several of the quarry perimeter monitoring stations are near trees,.

Because the trees serve as a natmral barnier ip airtborne emissions, the trees will not be removed

.- from: the areas near the monitoring locations. In- addition,dueto the limited space- available

along the ridge at the southeastern perimeter of the quarry, the stations-cannot be moved away.
from the trees. '

The air particulate filters will'be counted o determine gross -alpha .concentrations using..
an alpha scintillation detector or a gas flow proportional detector. The counting times for
samples will generally be 60 minutes.

Each sample will be collected for a period long enough to ensure that a gross alpha
- minimum . detectable concentration of 1B-15 uCi/ml can be cbtained. Because naturally
occurring Po-210 and Pb-210 {dauphters of Rn-222) exisi in the atmosphere at concentrations
on the order of 2.3E-13 pCifmi, obtaining a minimom detectable concentration less than
1E-15 xCi/ml is of little value due to the interference from Po-210 and Pb-210. In addition, the
- derived concentration -guideling for Th-232, ‘Class W {most restrictive derived concentration
guideline for contaminants at the Weldon Spring site) is 7.0B-15 pCi/fml.- With 2 background
of 2.0E-15 yCi/ml and a gross alpha- activity of 1.0E-15 pCifml,. the composite. activity of .
3.0B-15 uCi/ml is still less than the Th-232 derived concentration guideline. The minimum
detectable concentration is dependent on sample volume (sample time multiplied by the flow

on the filter, and the sample and background count timis,

At one standard deviation from the mean, the total typical uncertainty associated with a
site perimeter air particulate sample at a gross alpha concentration of 8.7B-16 pCi/ml is
3.0E-16 pCi/ml. The total sample uncertainty is dependent on the uncertainty associated with
the volume sampled, detector calibration uncertainties with the determination of detector
efficiency, and detector background count rate, as well as the uncertainty associated with the
sample count rate, Tncertainty may vary because different detectors are used, and because of -
vanations in the other sources of uncertainty; however, 1B-16 uCi/ml represenis a typical
uncertainty achieved with-a sample having a gross altpha-concentration of 1B-15 5 Cifml, v
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The investigation level that wiil be established for the perimeter air monitoring program

' is based on a one tail hypothesis test which compares the data collected at the background station
with the data from a particular monitoring station. The test uses data collected from the
previous 104 weeks to determine if a particular monitoring station’s dats is differeni than -
background at the 95% confidence level.

Becamse the alpha track radon detectors will be collected on a quarterly basis, there will
be only. four data points per year per location; therefore, the alpha track radon detectors will-be
compared to the background stations results only on an anmual basis. Each monitoring period
the electret radon detector will be compared to the background station results. If the results
from a monitoring location are found to be statistically greater than the results from the
background stations, an investigation will be conducted to determine the source of the above
background concentrations, with the exception of the quarry, TSA, and raffinate pit monitoring
stations, which are historically greater than hackgrwnd becanse of the radiologically
contaminated matertal in these locations,

The quality -assurance/quality control procedures for the low -volume air particulate-
samplers will be the same as those described for site specific monitoring. The:quality assurance/ -
- Quality control procedures that will be- implemented for-the contingous radomprogeny. manitors
- include calibration standard operating procedures. The continvous radon progeny monitors will
be calibrated annually. The continuous radon progeny monitors will be operated in accordance
- with the applicable standard -operating procedures,

The quality assurance/quality control procedures that will be employed for the perimeter
alpha track radon detectors inciude dwplicates, spikes, chain-of-custody and . laboratory
authorization forms, field sheets, and review of vendor data. The pair of alpha track radon
detectors placed at each location will serve as duplicates, Three spikes (alpha track detectors
exposed to a known source) will be refemned to the vendor for analysis on a quarterly basis. In
addition, field sheets will be used during deployment and recovery of the radon track etch
+ detectors to docwment detector Jocations and-any wausual occurrences. Chain-of-custody.and
laboratory authorization forms will be filled out in accordance with the applicable standard
: operanngpmcedurﬁmnrdertatmckthemdmalphatmckdﬂmtms - Finally, thadalarecewed,
from the vendor will be reviewed for anomalies,
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The quality assurance/Guality control procedures used for the electret radon detectors
include duplicates, reference electrets, gamina exposure rate measurements, field sheets, and

- data review. - A pair of efectrets used at each monitoring location will serve as-duplicates. - Field
- sheets are used during deploynient-and recovery of the-clectrats to document detector locations

and any unusual occurrences. High accuracy reference electrets are used to-check the accuracy

- -of the voitage reader,  (Jamma exposure rates are measured-with-a-pressurized ion chamber or-
‘an exposure rate meter in locations with-expected elevated gamma radiation. Finaily, the.data..

is reviewed by a second party for anomalies.

4223 Critical Receptor Monitoring. The most accurate method of dose
calculation at nearby receptor points is through the use of actial concentration measurements at
these locations. Measurements from nearby recepter points or critical :receptors will be an

-impontant element in determining the emissions from the chemical plant and the quarry when

nsed in conmection with site specific monitoring data and the perimeter-air monitoring data.
Critical receptors are defined as those locations at which individuals abide or reside where the

~highest potential off-site concentrations of mdionnclides are likely to occur during remediation..
‘of the site. The sites that were selected as critical receptors are located within -1 km (0.6 mi)

of the site where members of the public may spend at least 8 hours per day for a significant

‘fraction of the year. The critical receptors will be monitored in -accordance with-the National
:BEmission Standards for Hazardous Air Pollutants (NESHAPs) plan which has been approved by

the U.S. Environmental Protection Agency, Region VII.

Critical receptor locations AP-2001, AP-4006, AP-4007, AP-4008, and AP-2005
{Figures 4-3 and 4-3) are strategically located to measure mdioactive airbome emissions from
the chemical plant at points where maximally exposed individuals reside or abide. Station
AP-2001 is at the common boundary of the chemical plant and Missouri Highway Department’

Maintenance Facility. Station AP-4006 is located at the Francis Howell High School, Station
AP-4007 is located at the August A. Busch Memorial Conservation Area. Station AP-4008-is
located at the U.S. Army Reserve and National Guard Training Area. . Station AP-2005 is

-located hetween the chemical plant and the WSSRAP adnrinistration building. - - . ...

Critical receptor location AP-4011 (Figure 4-4) is strategically located to- measure-

radioactive airborne emissions from the quarry. Station AP-4011 is located 50 m (165 ft) from

the nearest-residence 0.2 km (0.12 mi) west of the quarry. Station AP-4012 (Figure 4-6) is
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*located ‘approximately 12.9 kini ‘(8 mi) from the chemical plant and 11.3 km (7 mi) from the
Weldon Spring Quarry to monitor the Daniel Boone Elementary Scheol .and establish
backgronnd,

- -Other facilities' (t.e., the St. Charles County water treatment plant, the residence west of.
the Aagust A. Busch Memorial Conservation Area, and the Weldon Spring Heights subdivision)
are located near -the site; however, because of the greater-distance; amd because prmuoua
monitoring data from closer critical receptor locations indicate with 95 % confidence. that there |
has been no above-background radioactive aitbome concentrations, these areas are not
considered critical receptors.

The critical receptor monitoring program will utilize high volume air samplers, fow -
volume air samplers, and alpha track radon-detectors at all locations. An eleciret radon monitor
and contipwous radon monitor will alsep be used at critical receptor location AP-4006 (Francis
Howell High School). An electret monitor will also be deployed at background station AP-4012
. (Daniel Boone Elementary Schoel). The high volume samplers bave heavy duty, tarbine-type

“‘blowers and feature an electronic contioller that ‘antomatically adjusts the speed of the sampler
to correct for varations in line voltage, temperature, pressure, and filier foading, The low
volume air monitoring program at the critical receptors will be just as those used. for site
perimeter monitoring program. The alpha track and electret radon detectors described-in the site
perimeter monitoring program, '

The continuous radon gas monitor is portable, fully antomated instrument capable of
continuously monitoring for radon. The radon detector contain a 12.7 cm (5 in.) diameter photo,
muitiplier tube that will be optically coupled to & 3 Liter (0.78 gal) Lucas Cell coated with silver
activated zinc sulphide to detect radon gas. The continuous radon monitor has internal data
storage ¢apabilities. The data will be retrieved at least once every 2 weeks by downloading the
data from the samplers to a portable computer, The sensitivities of the continzous mdon
monitors will be 0.1 pCi/l and 1.0 mWL. The ancnracy for the continuous radon monitors is
within +10% of the measured concentzation.

4 mass flow meter will be-used fo measure-and set-theflowrrates -ﬂfathw:-izv_iglm.-naﬂ_runsl»enwaiaih=
samplers. The high volume air particulate samplers will run continuously at 950 l/'minute
{33.6 cu-fifminute). The linear flow rate for the high volume air patticulate samplers is

DOE/OR/Z1648-424, Rmv. 3 113




ENVIRONMENTAL MONITORING PLAM 011758

48 m/minute (157.4 ft/minute). Flow rates for the high volume air samplers will be checked
at the end of each week and then readjusted to the desired flow rate after the new filter is
installed.. The start and finish flow rates will be averaged, and the average will be used to
calculate the total volume sampled. If the flow rate changes by +20% during the sémpling

- period, the monitor will be evaluated to determine. if -servioe s required:-- The data.will ba .
flagged and used for qualitative purposes oaly.

The high volume air samplers use 203 mm by 254 mm (8 in, by 10 in,) glass fiber filters .
that have a mean dioctylphthalate efficiency of 99.99% for pasticulate diameters of 0.3 um to
0.4 pm.

The low volume air particulate samplers and continuous radon monitors will be placed
at the same height specified in the site perimeter monitoring section. The high volume air
particulate samplers have a sample height of approximately 1.2 m (4 ff). In addition, the
monitoring receplor stations will not be located in proximity to umisual localized effects or other
conditions {e.g., [arge buildings, vehicular traffic, or lIEBS) that could result in artificially high
or low concentrations. :

On a quarterly basis, each of the 13 weekly filters from the high volume air particulate
samplers at critical receptors and at the background station will be composited by location. ‘Fhe.
composite sample will then be dissolved and divided into three aliquots. The 21 composite
samples (three- aliquots- from seven -sampler docations) will-be -analyzed for.isctopic thorium,.. ..
Ra-228, Ra-226, and total uranium.

The investigation level for the critical receptor menitoring locations will be high volume
sample concentrations greater than background concentrations. The monitoring resuits from each
location will be compared to the background station results using a statistical test. If a station
is found to be statistically different than background, an investigation will be conducted to
determine the validity and/or source of this difference,

The quality control program for the high volume air samplers will include spikes,
duplicates, and blanks. With each. group of high volume sampler-filters sent for radiechemical -
analysis, two filters will be spiked with known activities of Th-230, and two filters will be
- spiked- with-known activities of natural uraminm (U-238, U-235 and U-234 in natural activity
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© ratios). - Since each filier composite mﬂactedatcnﬂcalrecepmrlucahens is split into thirds
these thirds will serve as duphcates

The high volume air particulate samplers will be operated in accordance with the
applicable standard operating precedure, . The standard operating procedure also specifies haw.
filters are to be handled before, during, and after collection.

‘Field blanks will be collected each week when filters are exchanged. - ‘A field blank.is
an unused filter which the technician takes to the field. In-addition, an unused filter will .be
collected directly from the filter package. The two seis of blanks will also be composited and
analyzed radiochemically. Results from the blank composite will be used o identify field or
Iaboratory contamination of filters.

In addition to the system of spikes, duplicates, and blanks, the radioanalyiical analyses
will - be evalvated for internal consistency. - At the site, U-238 and U-234 are in secular
equilibrinm. Uranium coticentrations on -air filters should also be in equilibrium, When
radioanalytical results are provided, the degree of equilibrivm will be evalvated. In most cases,.
Th-228 and Ra-228 are also in ethbnum Bquality between these radionuclides will also be
evaluated.

4.3  Ashestos Monitoring

Site perimeter air monitoring for asbestos will be routingly performed only when
activities involving disturbance of asbestos are taking place. Perimeter asbestos monitoring
locations at the chemical plant and at the quarmy are the same as those used for radioactive air

' particuiate monitoring (Figures 4-3 and 4-4). At least two perimeter asbestos monitoring stations
at both areas will be used, one upwind and the other downwind from activities involving
Jhandling -of asbestos. A determination of which monitoring stations to wse will be based on
current meteorological conditions during activities - involving. asbestos. During  activities
involving handling of asbestos at the chemical plant, an asbestos monitor will be placed at the
Francis Howell High School in the same location as the radioactive air particulate monitoring
statmn
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When activities involving handling of asbestos are being performed at the site, daily.
asbesios monitoring will be performed in the immediate work area. Samples from the perimeter
. asbestos monitoring stations and from the Francis Howell High School monitoring seation will
" be collected on-a weekly basis. Samples from monitoring stations inside and adjacent to asbestos
- work: areas will be collected on a daily basis. . Sample fesuits from the Francis Howell. High
School monitoring station and the perimeter monitoring stations-will be reported in-the annual
site environmental report. If elevated levels are detected at any of these monitoring. iocations,
the results from the adjacent and immediate work areas wilt be reviewed in relation to the

- elevated levels and pertinent data will be included in the annual site environmental repor.
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- 5§ METEOROLOGICAL MONITORING PROGRAM

This section describes the meteorological parameters -measured, meteorological

- instrumentation, and computer programs and models that support the envirommental sarveillance

-and emergency respomsg activities at' the Weldon Spring Site Remedial Action Project
(WSSRAP). Estimation of radiological dose to the generat-public due to'routine activities at the

- WSSRAP is based upon measurements from critical receptor locations (Section 4) rather than

- modeling -of. downwind dispersion. .. This method. allows. for-more. accnrate estimates, of dogg..

The sources for off-site airbome releases at the site are primarily diffuse sources from waste

areas and site remedial activities. No stack-type point sources currently exist at the site.

The WSSRAP has two sources of potential aitborne radiological emissions: the Weldon
Spring Chemical Plant and raffinate pits, and the Weldon Spring Quarry. The meteorological
station is located on the eastern edge of the chemical plant area and is more than 122 m (400 ft)
from the nearest building (Figure 5-1). An assessment of the sources was conducted as required
- by the Regidatory Guide (Ref.-3} and is summarized in Section 4.2.1. The agsessment included.
documentation of concentrations. of radionuclides that ¢could-be released from-the sources. ..

The WSSRAP meteorological station records wind speed and direction; horizontal wind
fluctuation, ambient ait temperature, barometric pressure, relative humidity, solar radiation,
(used to determine on site stability class) and precipitation- intensity and accumulation. The .
+ station: microprecessor parforms sigmal computations and stores data- electronically. .- i

The meteorological station consists of a tower, an instrumentation enclosure, and a
precipitation gange. The wind speed and direction sensors are mouated 10 m (33 ft) above
ground level on a retractable, tilt down tower. Sensors at greater heights are unnecessary since
. potential sources of accidental airborne releases are at or near ground level. The wind aspirated

- temperature and relative humidity sensor and barometric pressure transducer are mounted 2 m:

(6.6 ft) above ground level-at the enclosure. “The solar radiation shield is mounted 2 m (6.6 £t).

above ground level on the tower. Horizontal wind fluctuation. is computed by the station
microprocessor.
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These parameiers are collected and stored every 60 seconds. The | minute recordings
are averaged once per hout and the hourly data are downloaded in ASCII format several times
a week to the meteorological station: computer. Data are then reviewed-and archived digitally.

Recent enhancements to the WSSRAP meteorological monitoring program include a
cellular telephone package and voice synthesizer modem. Thesenew elements allow easy access
to real-time, on-site meteorological data by field personnel and others. The cellular telephone
nurnber- assigned-to the meteorological station is active from 6:30 a:m. to-6:30 p.m. (centrl.
standard time) daily. :

Meterological data are used to snpport man*_r.r WESSRAP environmental monitoring
program functions, such as:

* Station data enable dispersion and diffusion modeling to smpplement critical |
receptor monitoring in the event of an airborne release. :

. Eeological studies require rainfall, tempeﬁture, and wind speed data to determine . -
water level fluctuation in-lakes and -wetland areas, foliar vegetation. absorption . °,
analysis, and in agriculturl data reviews.

. The Environmental Protection Group utitizes precipitation data to correlate aquifer
level fluctationis in the Femme Osage Slough and the quarry. This aids in-
identifying the cause of fluctuating uranium concentrations in ihe area.

. Hydrological analyses utilize precipitation measurements to correlate surface and’
groundwater level flucteations and to assess seasonal influences on contaminant
conceniration trends.

. Meteorological data are used to help prepare the annual site environmental report,
study off-site effluent discharges, and to determine site watershed runoff
coefficients for the Efffuent Information System/On-Site Discharge Irpﬁmaanon
System Report.
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* - Station data have been used in the application for the National Poliutant Discharge
Hlimination System {NFDES) storm1 water permit application.

- .. . The Construction, Management and Dparaﬁﬂns Group-utilizes wind speed. .dain
. ‘to comply with Occupational Safety and Health ‘Admsimistration requirements
(e.g., crane oparamn)

= - Furthermore, the réal-time data readout of meteorological variables aid-site personned-in.
- observing and analyzing the dispersion of potentially released airborne materiats during and after.
potentially reportable incidents. )

Tf it is determined that air pathway modeling is necessary, the WSSRAP will use either
the computer program CAP-8B (a modified version of AIRDOS-EPA) or ISCST3 (Industrial
Source Complex Short Term Dispersion Model, Version 3). Both models employ steady-state
(Ganssian equations to model the dispersion plume generated from an emission into the air.

On-site inspection -and maintenance of the meteorological station, data collection and.

- —prchival, off-site monthly data teviews, -semi-annual maintenance andwﬁmchmm -

documented in accordance with Procedure ES&H 4.8.3.
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6 ENVIRONMENTAL MONITORING PROGRAM ADMIMISTRATION

6.1 Imtraduction

The preceding chapters gave the rational for collecting environmental samples at the
Weldon Spring Sile Remedial Action Project (WSSRAP) and discussed the groundwater, surface

water, National - Pollutant- Discharge. Elimination System - (NFDES), -air, biological and.

meteorological -sampling -programs: This section describes. the requirements for off-gite
laboratories, ‘data review (accuracy and precision), comparison of data to past data {satistical
analyses}, use of data in calculating human radiation doses, reporting and records requirements
and several peripheral requirements.

6.2 Laboratory Programs

Laboratories performing analyses for the environmental monitoring plan primarily use -
 Bnvironmental Protection Agency Contract Laboratory Program (CLP) analytical methods. -For: -

certain analyses (such as radiochemical and wet -chemisiry) the laboratories use BPA 600

- <(drinking water), BPA 500 (radiochemical-analysis of dninking water), or.a .method that js. _

reviewed and approved by the Project Management Contractor prior to analysis of a sample,
Contracted laboratories have each submitted a site-specific quality assurance project plan to the
WSSRAP and have submitted controlled copies of their standard operating procedurgs. The

© yuality assurance project plan and-standard-operating procedures are reviewed and-approved by, .

the contractor prior to sample shipment to a laboratory, Any changes to the standard analytical
protocols or methodology are documented in their controlled standard operating procedures. All

 laboratories currently being used by the WSSRAP have had preliminary assessments of their
facilities to make sure they have the capability and facilities to perform work according to the-
specifications in their contracts. Quality assurance andits are also performed to inspect the
laboratory facilities and operations, -to. vetify that the laboratories. are -performing analyses as.
specified in their contracts, and to check that WSSRAP data documentation and records are
being properly maintained.

Site-specific quality assurance project plams from laboratories define standard practices-
- aimed at ensuring that the laboratories are performing high- quality -work, Bach plan. is in.
accordance with the current EPA QA/R-5 (Draft Interim Final), EPA Requirements for Ouality
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- Assurance  Profect Plans for Environmemtal Date "Operations (Ref. 23). The laboratories
“demonstrate compliance with additional quality assurance/quality -comtrol requirements - as
specified in their contracts which include sample preparation and analytical methods; calibration
‘of instrumentation; periodic inspections, maintenance, and -Servicing; statistical procedures to.
optimize -precision and accuracy; corrective action programs; participation in the external
Environimental Protection Agency Performance-Andit-Program;-maintenance and -stormge .of.
WSSRAP records; hardeopy and electronic formatting; and notification of nonconforming issues,

The laboratories' standard operating procedures provide detailed information about
internat policy on standard analytical protocol on methods. These standard operating procedures
provide step by step instructions for performing anatytical work and for calculating, re-ducmg,
and recording pertinent information about analyses.

The accuracy of chemical and radiological analyses of water media samples are monitored
by the routine use of control samples. - This is a requirement of many published protocols (.e.,

... -those of the Environmental Proteetion. ~Agancy)-and 48 good-laberatory practice.-The. accuragy:.

-and precision of water media sample analyses and the frequency of collection of c{uahty conteol -
samples is summarized in the annual site environmental report. - i

. Detailed .information on the Project Management- Contractor laboratory evaluations
program can be found the WSSRAP Sample Managemen: Guide (Ref. 20) and various ES&H

¢ »DDepartment : procedures, = Thess - programs. give information.-about..sample. .collection,. data.,

administration,and management programs necessary 0 make the overall WSSRAP laboratory
program accarate andl reliable to the data users,

6.3 Data Analysis and Statistical Treatment

Proper data analysis and statistical.treatment practices are -essential to obtain quality
. results from the effluent monitoring and ervironmental surveillance programs.required by 11,8...

‘Department of Brergy Onders 5400.7-and 5408, 5 and the-Regularory- Gmde{Ref 3). . Therefore,-
it is necessary to develop a plan for the following action items to:

*  Determine contaminant concentrations at each . sampling - location- for each
. sampling period, and evaluate the accuracy and precisiom of those concentrations. .
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. # . Compare the contaminant concentrations at each sampling location to previous
concentration estimates and evaluate-changes or inconsistencies in contaminant
levels.

‘e Compare contaminant. concentrations at sampling-locations. {0 the established:
- - regulatery-or adminiswative- limity-or-standards. for- those -contaminants..and/or.
background concentrations, '

The WSSRAP has taken sieps to establish appropriate investigation levels for
groundwater, surface water, and site effluents to achieve consistent review of environmental data
and initiation of appropriaie and timely action when necessary, The criteria applied by the
WSSRAP to define the investigation levels for all environmental monitoring data are described -
in several Bovironmental Safety and Health Department procedures. The procedures listed
below direct the WSSRAP staff in the evaluation of environmental monitoring data. These
gvaluations include assessing data quality and determining whether a given datem exceeds
specific action levels. - Administrative procedures that must-be followed when action levels are .
exceeded are also defined. The procedures governing data review are; S

ES&H 1.1.7 - Reporting Above Normal Values from Environmerital Monitoring Nerworks -
BS&H 4.6.1 - Environmental TLD Deployment and Handling

ES&H 4.6,4 - Constans Flow Low Volume Alr Sampler Operation and Air Sample Filter
Handling

ES&H 4.6.6 - Constant Flow High Volume Air Sampler Operation and Air Sample Filter
Handling

BS&H 4.6.7 - RGA-40 Radon {xas Moniter: Operation. and Data Handling
ES&H 4.6.8 - WLM-30 Radon Daughter Monitor: Operation and Data Handling

ES&H 4.6.9 - Electret Radon and Thoron Gas Moritor: Operation and Data Handling
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ES&H 4.9.1 - .Ehviroﬁnwma! Monitoring Data Verification
ES&H 4.9.3 - Data Review Procedure for Surface Water, Groundwater and Soils

- - These procedures are intended to effectively address Department -of Energy guidance

- criteria for-deternyining investigation-levels-for -enviromuental MORIHOTNE: PTOERAMS, - s o

The statistical techniques used to evaluate and amalyze the data are designed to
accommdodate environmental data sets. Such data sets typically inchide skewed disiributions of
time series data, variable analytical results, missing data, and data that are below analytical
detection limits.

6.3.1 Summary of Data Analysis and Statistical Treatment Reguirements
The following subsections summarize the procedures for data analysis and statistical

treatment of the environmental and effluent data.. Immediately upon receipt from. the
verification/validation group all new groundwater, surface water, and NPDES data are svaluatad

Procedure ES&H 4.9.3.  After these data have been reviewed and verified by the
Verification/Validation Group in accordance with standard operating Procedure ES&H 4.9.1,

- they are entered into the WSSRAP environmental database. Apparent outliers are qualified aod. -

; 'may'ﬁbefexehded-.-—ﬁmnl-@mﬁﬂﬁmlms&nﬂyﬂﬂaromvesﬁgm-wnﬁm&m AN GTYOL Bas Reel.. . -

made in the sample collection, preparation, measurement, or data analysis process, Adr

'-monitoring data obtained from off-site laboratories, as required by the NESHAP, will be verified
- in accordance with Procedure ES&H 4.9.1. Air monitoring data obtained from the WSSRAP
- pn-gite laboratory will be handled in accordance with Procedure BS&H 2.56.7.

6.3.2 Variability of Environmental and Effluent Data

Data precision-and accuracy is a measure-of the-variability-of analytical results. . Carefyl
demgn and execution of the monitoring and Iaboratory programs can substantially improve the.
quality of environmental and effluent mositoring data.
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6.3.2.1 Sources of Varisbility. Variability of data may arise from six sources:
sample colleciion errors, analytical emors, siatistical counting variations, data recording errors,
and temporal and spatial variability between environmental samples. Efforts will be taken to
minimize variability due to sampling, analytical, and recording errors; however, variability. due
to-statistical comnting variations and envunnmenml factors -(temporal - and. spatial) cannot he..
controlled.

6.3.2.2 Estimating Accuracy and Precision. - The validation process will assess.
~ther accuracy and precision of gronndwater, surface water, and NPDES data sets according. to

the WSSRAP data validation procedurc (ES&H 4.9.2). National Emission Standards for
Hazardous Air Pollutants (NESHAPs) air monitoring will be performed in accordance with

. 40 CFR 61, which outlines specific requirements for the accuracy and precision of each data set.

Data will also be validated in accordance with Procedure BS&H. 4.9.2, if required. The

accuracy and precision of data obtained from the WSSRAP on-site laboratory will be determined

in accordance with Precedure BS&H 2.6.7. The anmual site environmental report will
summarize the completeness, accuracy, and precision of the data.

6.1.3 Review of New Environmental Data and Testing for Qutliers

Review of new environmental data encompasses comparison with historical trends and/or
- with action-level criteria. Data review is accomplished using a set of elementary statigtical

-+ - v parameters that are casy for the reviewer:to calculate-and are included in the data management.

system software. The statistical procedures, which are described in BS&H 4.9.3, are intended
to provide a consistent, simple method. to screen analytical data for ontliers that require further
investigation and/or gqualification. and to detect data that exceed the action-level criteria (as
defined in Procedures ES&H 4.9.3 and 1.1.7). These procedures are not recommended for
other applications, such as evaluating a datem for compliance with a regulatory level or setting
_--a confidence level about the mean. For these needs, data. usemmmfenedmtheﬂuwmmmw_ _
Protection Agency Guidance (Ref. 17).

6.3.3.1 Data Below the Limit of Detection.- Data below thedimit of detection are.
- included in all statistical calculations conducted for the purposes of data-review except in.special
~cases of high detection limits. A high detection limit-is-a limit that -exceeds the mean of.the .
- detected values or exceeds two times the mean of previous detection limits for data sets that only
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include nondetects. One half the detection limit (DL/2) is normally substitated for nondetects
in statistical calculations supporting data review. Uncensored data, when available, may be used
directly in these statistical calculations provided the uncensored value is greater than or equal
to zero. Because negative concenirations are not possible in nature, all negative values will be
rounded to zero and may be included in the-statistical calculation-after-this conversion... - -

6.3.3.2 Elements of Good Practice. The review of .data is documented in
accordance with Procedure BES&H 4.9:1, which- constitutes -a formal record that becomes part-
of the data verification package.

The new electronic data management system will facilitate tracking and documenting data
quality. Qutliers that have been identified during the data review will be identified and tracked
in the Daia Reviewer Qualifier field, Verification and validation gualifiers will be displayed in
their own field as will rankings for quality control samples, An extended comments field will
be available to add additional comments on the quality of a datem. Field sheets, field data, and
shipping information will also-be stored in the system and may be retrieved by the reviewer to
assist in evaluating data.

L

i

6.3.4 Treatment of Significant Figures

Calculations performed using the analytical data received from the lzboratory. wifl follow

+the-accepted” rales for- significant-figaros. - Resulis -of -calculations -will- not-contain.. mom..

significant figures than the least precise value used in the calculation.
6.3.5 Parent-Decay Product Relationships

The delays associated with sample collection to sample analysis are insignificant
compared to the half-tives of the radionuclides routinely monitored at the Weldon Spring site.
Therefore, it is not necessary to take into accouut - daca]rumeswhencalﬂulaw]gpamnt-deeajr
product I‘Blatl{lﬂshlps
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6.4 - Decumentation Requirmm

The WSSRAP recognizes numerons Department of Energy orders, notices, and directives

" in addition to. Federal, State, and local regulations, -.Since the Weldon Spring site is a remedial
- action project, rather than an opemting facility, the- distinction -between applicable . and.
.. honapplicable guidelines must be determined when.interpreting these regulations, The.project
must comply with appropriate regulations, write and distribute reports in a tinely manuer, and
- maintain records- properly. - The following ' Department ‘of Energy Orders describe -required.
activities at the site: 0232.1, 5400.1, 5400.5, 5284.1B, and 5484.1. These orders are discussed

in the following paragraphs. '

Department of Energy Order 0232.1, Occurrence Reporting and Processing of Operations

. Injormation, defines a system of reporting occurrences listed in Orders 5400.5, 5484.1,
5480.19, 5480.23, 5480.30, 5632.7A, 0360.1, 5500 series and $400.13. Occurrences are
categorized into 10 groups:- facility condition, -environmental, personnel -safety, persommel.
radiation protection, safegnards and security, transpontation, vale basis reporting, facility status,

- -~nuc1ear-explosive‘safety;"and cmss*categery hems-and mﬂivided into three calegories in ordes- -

: Depariment of Energy Order 5400.1, General Emironmental Protection Program,
. * requires that all Department of Energy facilities comply with all applicable Federal, State, and
aigip s | O0RE-eFViTORMEntal “proteotionlaws snd-epgulations: + Both~envirommental - ecourrences.ands..
routine monitoring reporiing are covered. The WSSRAP has prepared an Emvironmeral -
..Protection Program Implementeation Flan.(EFPIP) (Ref. 2) to meet the specific requirements of
Department of Enetgy Order 5400.1. Environmeatal occurrences will be reported as stated in
DOE 5484.1 and DOE 0232.1 in accordance with WSSRAP procedures.

Department of Energy Order 5400.5, Radiation Protection of the Public and the
-Environment, states that Department of Brergy: facilities will -adopt. specific standands._and .
requirements that will not aflow- undwe risk from- radiation -to -affect the public -or -the.
environment, - The WSSRAP-has formulated its environmental protection program to meet:the.
requirements of this order and the Reguiatory Gudde (Ref, 3),
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- Department of Energy Order 5482.1B, Environment, Safety, and Heaith Appraisal
Program, establishes a review and appraisal program for the environmental safety and health
programs at the WSSRAP. There are six levels of appraisals and -audits: management
- appraisals, technical safety appraisals, functional appraisals, internal-appraisals, environmental
‘sorveys, and environmental audits. Bach appraisal and audit requires a quarterly status-report,
or a Teport as otherwise directed on corrective actions.

- rDeépartment. of Energy Order 54841, Environmental Protection, Safety, -and -Health-
Protection Informaision Reporting Requirements, cutlines requirements and procedures for
investigating occurrences which may impact envirommental protection, safety, and health,
Occurrences are categorized into three levels. In addition, the Annuval Radiation Exposure
Information Reporting System (REIRS} requires an annual report of any exposures of
Departrent of Energy or Project Management Contractor employees, nonemployee radiation
workers, and visitors.

6.5 Plans

- The following are summaries of WSSRAP-plans-generated in accordance. with-Federal, .
State, andfor local environmental protection laws and regulations, Executive Orders, internal
Department of Energy policies, or agreements with other agencies, '

6.5.1 Envirenmentul Monitoring Plan

- The Environmental Monitoring Plan (this document)-is produced in accordance with
Department of Energy Orders 5400.1-and 5400.5 and the Reguiamory Gidde (Ref. 3) and details
environmental and effluent monitoring, sampling, and analysis. This plan is required to be
reviewed annually and reissued at least every three years.

During the monitoring year, it may be necessary-to alter the-scope of the monitoring..
program. In such a case, the changes. in monitoring parameters,. schedole, frequency, aadfor_.
locations will be authorized by the Bnvironmental Protection Group Manager with notification
given to the Environmental Safety and Health Department Manager. All variances from. the

~program scope will be-documented with-a memorandum -to project management and .will be.
reported in the annual site environmental report.
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6.5.2 Groundwater Protection Program Management Plan

The Groundwater Protection Progrnmn Managemery Plon (Ref. 10) structures the
groundwater program-into'a consistent program- which facilitates-periedic review. This plan.is
reviewed annually and updated at Ieast every three yeais. The Groundwater Protection Program
Management Plan (Ref. 10) is taken directly from the environmenial -monitoring plan- (thJs-
document), with the focus on the groundwater monitoring program. -

6.5.3 Envirommental Protection Program lmpleuﬁentaﬁun Plan

The Environmental Protection Propram Implementation Plan (Ref. 2) outlings Department
of Bnergy Order 53400.1 as it applies. to the WSSRAP, This pian is updated anmnally to outline
how environmental occurrences and routine monitoring are administered at the WSSRAP,

6.6 Reports

The folowing are summaries of Teports generated 4t the WSSRAP to satisfy Fedeml,
State, and/or local environmental portection laws and regulations, Executive Orders, unerml. :
Department of Energy policies, or agreements with other agencies,

6.6.1 On-Site Discharge Data Report

The Radicactive Efffuent Information System and Onsite Discharge Data Report is an
- ammual report which documents any radioactive discharges or releases from the WSSRAP. This
report is accompanied by Department of Energy Form F 5821.1.

6.6.2 Anmnual Site Environmental Report

The annual site environmental .report  presents. the- findings of the environmental
monitoring program conduacted -at the site for each’-monitoring year.. The report presonts
sumntaries of environmental data both routine and nonroutine, discusses-compliance with
- environmental standards, -and highlights gignificant programs: and studies undertaken to betier. .
- -umderstand -the impacts-of-the project:on -the envirenment and public: . Anmual environmental
monitoring reports have been prepared for the Weldon Spring site (or portions thereof) since
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- 1981.. The results of special studies and nonannpal sampling are summarized if the informatien
is of public or environmental concem and reference is made to the aext sampling event if
applicable. These inclade Oak Ridge National Laboratories tesearch on. site, Federal Facility

=+ - Agregmnent-driven activities; and activities not scoped in this-Emvironmental-Monitoring .Plan...-.

-An -apnual -site enviroomental .report is -the-vehicle for-documenting the results of the
extensive menitoring program at the WSSRAFP. The report provides the-public and concerned

regulatory agencies with summaty level discnssions -regarding the -rowtine environmeatal:-

momtoring program. It explaing how the WSSRAP efflvent monitoring program meets the
requirements of the NPDES program and radionuclide National Emission Standards for
Hazardous Air Pollutants (NESHAP) regulations, and compares the measured contaminant levels
in several environmental media to applicable Federal and State standards and Department of
Energy requiremnents. ‘When sdditional characterization and monitoring activities are conducted
that are not defined within the scope of the Environmental Monitoring Plan, a judgement will
be made by the Environmental Protection Group Manager as to the relevance of .each of those

- activities to the: overall ‘environmental reporting requirements. An example-of an: activity that.

might be reported in the annual site enviropmental report is a soil or water characterization effort

that exceeds the scope of those previously performed in the area. Conversely, an'exampleiof B
-activities that may not warrant reporting is "engineeting: characterization" efforts performediin: -

support of various construction activities at the site. An exception to this is the ecological

characterization requited by the National Environmental Policy Act (NEPA) that would provide

information to assess impact to the eodsystem.

Human doses due to site activities are calcuiated for the report on the basis of annual data

and several scenarios. The report also indicates whether changes at the site that might equate
to variations in potential exposure scenmarios to the public or environmental receptors are
occurring in contaminant distribution or contaminant source conditions. Methods for calculation
of radiatton doses to humans are described in the next subsection.

6.6.2.1 Surface - Water, -Groundwater -and - Airborme Radiological Doss

~Caleulations; - This section describes models; computer programs, input-data;-and data.sources -
thatwﬂlhausedtﬂassessaccummdmaﬁsﬁcmdiaﬁundnsesmthapopuﬂaﬁunandma_
- hrypothetical maximally exposed individual that could result from remediation activities at’ the. -
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Weldon Spring site. Environmental monitoring data will be used either as direct input data-in
dose calculations or, where appropriate, will serve as data input in exposure and -dose models. -

The resulis of the dose calculations will be reported in the anmmal site environmental
report. The methodology used to calcniate the exposure point concentration and estimate dose
-will also be documented in that report.

- 'The radiologicat data from the surface water-and groundwater-effluent-mondtoring and.
environmental surveillance programs will be evalnated in the site environmental report for its
potential to contribute to a radiological dose to a member of the generaf public, Bxposure and
dose will be estimated for both the general off-site population and a maximally exposed receptor.
H measured concentrations in surface water and groundwater effluent from a specific site
exceeds the natural background concentration with 95 % confidence, an exposure scenaric will
be developed to assess the dose. Intake variables for a given pathway will be selected to reflect
a reasonable, realistic exposure mode. Realistic ingestion rates and times will also be assigned
for a maximally exposed individual.- A standard dose conversion factor will be assomed-and -
referenced for the dose assessment calculations. Doses to humans will be reported in the: site |
environmental report.

Radiological dose from airbome emissions will be assessed using environmental data. as
well as computer models. - Exposures for critical receptors and hypotbetical maximally exposed

- v indpviduals-will-be: caloulated -From-monitoring data.-~For:sources-whefe -pefimeter smonitors..

indicate with 95% confidence that background levels have been exceeded, population dose

estimates will be made by computer modeling. The site specific monitoring program, in

conjunction with perimeter monitoring data, will be used to obtain a more reliable source term.
This will allow computer modeling to be used if necessary,

The computer models that will be considered for use in dose assessments include
- CAP88-PC and ISCST3. - ISCSTI are-Environmental Protection Agency approved computer
" models.” CAP88-PC evaluates the annoal dose equivalent due-to low level chronic exposures to
-:radionuclides. ISCT3 -is the latest-version- of -ISCST.- - Both models- can -be -used--to.-model-
emissions from either stacks or vents and diffuse sources.
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- Those pathways that are complete and could realistically contribute to a dose to a member
of the general public will be assessed and documented in the annual site-environmental repost,
Justification for elimination of any pathways will also be provided in the annual site
© environméntal report. Scenanios - that reflect realistic -but .conservative assumptions will be
- developed for those pathways that could contribute to a dose to a member-of the Feneral.public.

Realistic . occupancy times will be assumed for potentially--exposed-individuals. -Standard .
breathing rates and dose conversion factors from the Federal Guidance Report No. 11 (Ref. 19)
will be used in the calculations. :

6.6,3 Quarterly Environmental Data Summary

Though not required by a Department of Energy Order, the Quarterly Environmental
Data Summaries are produced to aid in communicating site environmental data to the public and
participating regulatory agencies. The Quarterly Environmental Data Swmmaries summarize
environmentdl data and highlight significant findings.. This allows preliminary data to be
- reviewed by interested individuals and organizations on a mote frequent basis.

6.6.4 NPDES Discharge Monitoring Reports

‘Permits issued under the NPDES -and provisions: of the Clean-Water Act-also require :
record keeping and reporting. -Record keeping requirements are stated in the NPDES permits-

<~ ~-issued byMissouri-Department-of-Natural-Resources-(MDNR): ‘Bischarge: monitoring.repos,.

are submitted as required in the permits and include information on sample collection, flow, and
Tdboratory- results. Also included in the reports-are noncompliance events. If there is a
noncompliance with a daily maximum Hmitation, the Department of Natural Resources must
- receive a written report within 5 days. Any noncompliance that may endanger health or the
environment requires that oral notification be made to the MDNR within 24 hours followed by
a written repont within 5 days.

6.6.5 Performance Indicator Quarterly Reports
- The Department of Energy Performance Indicator Program is a requirement. of DOE

Order 21 (effective 08/02/95) that calls for the production of a quanterly report. This program
- allows trending -and analysis of operational data to aid in-improvement. of Department of Energy.
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and contractor line management npéraﬁun&l control. The report includes a management
summary, and Indicator Program summary, irends and analysis, and guantitative data.

6.6.6 Compliance Reports

Under the Federal Facility Agreementt, the Department of Bhergy must submit- status
reports on activities and technical documents to the Environmental Protection Agency for their

-~ review and approval.-. These include; but-aremet-limited to;the-Quarteriy Environmental Datg: .

Swmmary, sampling plans, and unplanned sampling activity notifications. Each of these reports
has its own reporting requirements and time constraints and will be detailed in the Federal
Facility Agreemeni Implementation Plan.

The Annual Report on Environmental Permits is issued. annually to the Depamment of
Energy. This report 1s required by Department of Bnergy Order 5400.1 and covers all
environmental permits issued to the site.

IIS.'? Records

Department of Energy Order 5400.1 requires that"all environmental -sutveillsnce- and-- -

- effluent momitoring. records, computer programs, raw data, and procedures-be retained.. These |

records must be protected against damage or loss, The WSSRAP maintains a Sample.

: Management Ghide (Ref. - 20)-which:governs sampling plan preparation, data. wenﬁcanonﬂnd,.

validation, database administration, and data archiving,

The Sample Management Guide provides & tracking system for sampling activities. Field
log books and field sampling forms are filled out at sample collection. A Chain-of-Custody
Form is completed and accompanies the sample until it is properly disposed of or returned to
the WSSRAP. The Chain-of-Custody Form and the shipping order form are sent along with the
sample to authorize testing by an off-site Iaboratory. The sample information, such as.
identification number,-date, and- parameters are-then-entered-into-the- Environmental Sample.

- Tracking System.- This system tracks the samples-and -calculates -costs,invoice payments,.and .

budget reports. Upon receipt of data from a laboratory, -the - data: are-reviewed through a

- ~yerification process.- The-verification process-reviews -data- delivery, sample- preservation and
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- jdentification; chain of custody, holding times, and data review to confirm compliance with the
‘laboratory’s quality assurance project plan and standard operating procedures. A

Several databases are used to track samples and data at the WSSRAP. Sample
information is entered into the Field Sample Tracking (FST)-system-before sampling ocgurs..
- Sample shipping and accounting are processed through the Environmenial Sample- Tracking
(EST) system. Data arc accessed by the Department of ‘Energy and the Project Management-
- Contractor using a-computerized--dats ‘management:-program -develeped: on-site, .called . the.
WSSRAP Information System for Archiving and Retrieving Data (WIZARD). The database
allows data to be selected and sorted by identification number and parameter, Records are
protected from alteration by the unser,

Other computer programs used to track exposure information and waste management data
are the Safety, Health, and Radiation Protection (SHARP) program, and the Waste Inventory

Trac!»::mg System (WITS).

Al environmental data and documentation from sampling, analysis, and quality review
programs are maintained in hard copy records; i.e., in written, typed, or printed forms; and |
electronic records, i.e., computerized records of environmental data.~ Origioal ‘decuments:are -
- transferred to the Project” Quality Department and “stared: as ‘quality -assurance- 1ecords-in-a.-.
fireproof vault, - Copies are kept in the :Environmental -Safety and Health Depmm files.
Work data files and electronic data records are archived anmally,

6.8  Emergency Preparedness

The WSSRAP maintains the management and staffing structure on site necessary o
respond to environmental and medical emergencies. Plans and procedures are in place that
detail the response and reporting program, implementation criteria, and routine environmentat
response and safety drills.- The Emergency Plan-(Ref.21) addresses these measures.. This-plan .
- encompasses environmental emergencies, -spilis, fire, and medical and natural -disasters. . .-
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7 QUALITY ASSURANCE

Quality assurance for environmental monitoring activities at the Weldon Spring site is
. divided- into - two- separste catégories. The firsi, - programmatic -or-overall prmectqua]lty
assurance, relates to the incorporation and documentation of the quality of -all site activities.-
‘This approach is discussed in Section 7.1. The second.category is specific tothe environmental.
monitoring activities presented in this plan and is discussed i Section 7.2.

7.1  Programmatic Quality Assurance

The Weldon Spring Site Remedial Action Project (WSSRAP) is obligated to comply with
Department of Energy Order 5700.6C. This requirement was developed to ensure that work
- performed at facilities handling, processing, or utilizing radicactive materials is of documented
quality. To satisfy this obligation, the Project Management Contractor has prepared a project
specific Profect Management Contractor Quality Assurance Program (Ref, 25) which details the
various aspects of DOE Order 5700.6C.

The WSSRAP Project Management Comtractor Quality Assurance Plan (Ref, 25) details
DOE Oxder - §700.6C requirements which- -support, -control; -or- gnide -the-envireanental ..
~ monitoring program. ‘This plan has been reviewed -and-approved by project management,’ the
Project Quality Manager, and the U.S. Department of Energy Project Manager. These

© o requitements include: <project-organization; -a. quality. assurance program, a document-coritme] - -

system, the idemtification and comtrol of items, inspections, the control of measuring amd test
equipment, handling, - storage, and- shipping of quality-affecting items, a program for
implementing and verifying corrective action, a program for maintaining quality assurance
records, and a routine andit program.

The WISRAF also has prepaved an Emvironmental Quality Assurance Profect Plan
. (Ref. 26) -to meet the intent of EPA QA/R-5, (Draft Interim Final) EPA Requirements for
~Quality: Asstrance Project Plans-for- ‘Eavironmental Data’ Operations: - This docnment suppors:
the project Project Management Coniractor Quality Assurance ‘Plant-(Ref, 25) and is specific:to
environmental monitoring and characterization. The Envirormenial - Quality Assurance Project
.Plan (Ref. 26) also meets the requirements of Department of Energy Order 5700.6C.
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- 7.2 Envirommental Monitoring Program Qua]itjr Assurance

The quality of the environmental monitoring program is maintained and documented
through a number of measures described in the following subsections. - The measares include:
the use of standard operating procedures; the collection, -analysis; and evaluation of quality
control samples and performance evaluation samples; the:use of standardized analytical methods;
data management activities (data verification) and data quality evaluations {data validation);
‘maintaining quality assurance records; .perfonming independent -assessments; and evaluating
analytical laboratories, sample collection activities, and programmatic procedures, Each of these
items will be discussed in the following subsections.

7.2.1 Standard Operating Procedures

Standard operating procedures have been developed for routine activities associated with
environmental monitoring at:the Weldon Spring site. These procedures have been developed
from U.S. BEnvironmiental Proiection Agency and Department of Bnergy guidance and from
standard indastry practices and are specific to the site, Procedures at the site are prepared,
reviewed, and approved by cognizant depantment managers, the Project Quality Manager, and

- project management. -Controlled -copigs- of procedures are- maintained-in.accordance. with. the

document control requirements of Department -of Energy Order 5700.6C. Pmmdures -are
reviewed at least annually and revised as appropriate.

Personnel undergo training specific to their responsibilities, varying from procedure
-rgview, through classroom training, and "hands on" training under the supervision of a gualified

- individual. This training is tracked through the use of a training matrix. -Bach manager prepares

a unique -sabset of procedures for each individual from a list of all site procedures. Training
records are maintained by the Project Training and Improvement Group. As procedures. are
revised, the matrices are updated and personnel are retrained.

© e oo Standard operating procedures-applicable-to-eavironmental - moenitoring ammat.ﬂla

WSSRAP are listed i Table 7-1. These procedures cover all activities from groundwater

- - sampling throngh chain-of-custody samples and -provide' detailed’ instructions to monitoring.

personnel,
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.TABLE 7-T Procedures Applicable to Environmental Monitoring Activities

PROCEDURE NUMEBER PROCEDURE TITLE

ES&H 1.1.7 -Reporting Above Normal Values from Erwironn'_rehtal Monitoring -
Networks '

ES&H 2.6.6 ‘Cajibration and Operation of the KPA-;I 1 Kinati
Phosphoresance Analyzer :

ES&H 4.1.1 Environmental Numbering System

ES&H 4.1.2 Chain of Custody

ES&H 4.1.3 Sampling Equipment Decontamination

ES&H 4.1.4 Quality Contral Samples for Aqueous and Solid Matrices

ES&H 4.3.1 . Surface YWater Sampiing

ES&H 4.4.1 Groundwater Sampling

ES&H 4.4.2 Groundwater Level Monitoring and Well Integrity Inspections

ES&H 4.4.5 SailfSediment Sampling

ES&aH 4.5.1 pH. ﬁnd Temperature Measurements in Water

ES&H 4.5.2 Sparific Canductance Measurament in -Wafﬂr- el

ES&H 4.5.7 Measurement of Settieable: Solids

.ES&H 4.5.8 Water Sampling Filtering

ES&H 4.6.1 | -Area TLD Daployment for Environmental Sampling . - - . ¢

ES&H 4.6.2 Radon Concentrations Measurament in Ambient Air

ES&H 4.6.4 ‘Constant Flow Air Sampler dpera‘tiun and Sample Filter
Handling

ES&H 4.6.85 Constant Flow High Volume Air Sampler Gpafatiun and Sampls
Filter Handling

ES&H 4.9.1 Environmental Monitoring Data Versfication

-ES&H 4.8.2 .Environmental Manitoring Data-Malidation

CMEQ-15 Task-specific Safety Assessments

RC-30 Monitaring Wall Waste Management
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QC SAMPLE TYPE FREQUENCY PURPOSE
Matrix Spike/Matrix Spika *1 per 2G Assess matrix and possibie intralaboratory
.Buplicate or Matrix Duplicate variahility

-t .Blind Duplicate/Sacondary . . {.1per.20._ . | Assess -matdx intralaboratory and e
Buplicate interfaboratory variahility.
Repiicate 1 per 20 Agsess rmatrix and intralaboratory variability
Equipment Blank {non-. | 1 per 20 . Assess effectiveness of decaontamination
dedicated equipment only) :
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- 7.2.2 Quality Control Sampley

Numerous quality conirol samples are collected in support of environmental monitoring
activities... Quality.control samples are collected in accordance with Procedure ES&H, 4.1.4,
These include: duplicate samples, replicate samples, blank samples, and rinsate samples.

- - Samples-are also provided:to-the labomatory-fer-intemal-laboratery- quality-control evaluations.

specific. t0 sample media (matrix spikes and. matrix spike duplicate/matrix duplicate samples),

-Table 7-2-presents a summary of: the ‘various-quality -contrel samples-that-will be- collected -to..

support environmental monitoring activities,

Quality control samples will be collected for each defined mairix. The matrices
associated with the environmental monitoring samples are the Weldon Spring quarry
groundwater, the St. Charles well field groundwater, the quarry surface water, the Weldon
Spring Chemical Plant groundwater, and the chemical plant surface water. Quality control
samiples are also collected for National Pollutant Discharge Elimination System (NPDES)
samples and airbome radiclogical monitoring programs.

- Quality control data -will be summarized in the annual site environmentat report, which
will -also comtain an evaluation of the performance of the WSSRAP data-collection and analysis..
program. Thempunwﬂlalsuspmfyﬂwpmmnandmmcybymamxmdetemmeﬂw
variability of the analyses.

TABLE 7-2 Field Quality Control Sample Surmmary
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TABLE 7-2 Figld Quality Control Sample Summary (Continued} -

O SAMPLE TYPE FREQUENCY PURPDSE
Distilled Water Blank ** 1 per manth Assess quality of distilled water _
- |-Trip Blank o - per-day awvherns *-Msmrmmﬁaﬁnmmwminntinnéduril_'l_ﬂ--_-_-w_ .
analyzing for shipping
VOASs
Figld Slank** - 1 per month Asgsess impact of ambient conditions on
samples
* 1 per 10 single batches for quarry and site water treatment planta.

i Coliectad together on the same day.

Contracted laboratories will be raquued to subntit for review all applicahla performance
evaluation samples from external programs, such as the Environmental Protection Agency
environmental monitoring systems laboratory and Department of Energy environmental
measarements laboratory programs. Evaluation of performance evaluation samples will be made

- by the Project Management Contracior during laboratory audits to determine-if quality.control.
is being met by the contracted laboratories.

7.2.3 Analytical Methods

. Standardized . analytical methods, -procedures, and protocols thaf. are used to analyze
samples collected for the environmental monitoring plan are contained in Appendix B. These
standardized analytical methods, procedures, and protocols will be used, whenever possible, or
variations will be approved prior to analysis, Variations to methods, procedures, or protocols
are documented in the controlled standard operating procedurss received from conatracted
laboratories or by revisions to the WSSRAP standard operating procedures. Variations of
contracted laboratories’ -smndardnperanng procedures are approved and controlled by the Data
Validation Group and Project Quality Department. Appendix B also has a summary of the
accuracy and precision requirements and is taken from the Sample Management Guide (Ref. 20,
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- 7.24 Data Management Activities and Data Qltahty Evaluations

- Qverall environmental data management activities for the Weldon-Spring site are detailed

. in-the Sample.-Management Gidde (Ref, 20). The Sample Management Guide provides guidance

for the development of sampling plans, describes data mianagement activities, and details general

- data quality requirements, -These gencral’ data quality -goals-have been- adopted-for this

monitoring program. The primary activities associated with this environmental .monitoring

- program‘iactude-data-verification, database management, and data validation . These:programs.

docament the quality of data generated by -on-site and off-site analyses of samples,

Data verification is the WSSRAP’s process of reviewing the sampling docuomentation and

- analytical data to ensure that adequate documentation is maintained and that all resulis are
- reporied in compliance with established reporting requirements. All data generated by analytical

taboratories for the Emvironmental Monitoring Plan are verified. The verification process
consists of reviewing accounting aspects, reviewing sampling documentation and chain-of-

. custody documentation, comparing. actual ‘holding times to method specified holding times, and -

a review of the data for comparability with historical results. All of these activities are
docomented according to Procedure ES&H 4.9.1.

Following-completion of data verification, data are merged into the site-database.and aie.-
available for general use. All databases are backed up regularly. To maintain the integrity of

- the computer files, access to edit the-data-base is restricted, - L e

. Data validation i an independent formal review of laboratory records performed by

" WSSRAP personnel to assess the quality of the reported data. Actual laboratory records-are

reviewed by data validation personnel to determine whether the analytical instruments were
within calibration and to ensure that adequate documentation is available to support the validity
of the data. Data validation is performed on approximately 10% of all the data generated which
are randomly selected by the validation group. Validation activities provide the WSSRAP with

- qualified data and evaluate completeness-of analytical-data from-the individual laboratories. . All

validated data- receive a database qualifier that provides information for data wsers to evaloate.
the nseability of the data. These activities are performed and documented in accordance with
Procedure ES&H 4.9.2. :
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TS5 Quaelity Assurance Records

Records generated as a result of environmental monitoring are maintained as quality

~ -assurance records. Field Sampling Forms, analytical- data, equipment-calibration records; and.:

verification and validation documentation records are all considered quality assurance records

and are maimtained by the Project Quality Department in accordance with the- requirements. of-
SQP-7. - This provides both security and protection for these records.

7.2.6 Audits

Three aspects of the WSSRAP are audited to evaluate the quality-related activities of the
environmental monitoring program. These include a:mlyﬁcal laboratories, sample collection
activities, and programmatic procedures.

Analytical laboratories performing analyses for the site are audited annually, These
- -andits are directed by a lead auditor from:the Project Quality Department, with support provided

by a team of site personnel who have knowledge of analytical methods and procedures. These .

audits focus on compliance with the specifications of the contract, the project-specific. Quality

.- Assurance Project Plan prepared by the laboratories prior to performing. sample. analysis, and. .
-+~ with laboratory-specific procedures-and policies. —-An-audit-report is -generated -and-corrective .-

actions tracked by the Project Quality Department.

The Project Quality Department routinely audits site operations, including environmental

monitoring activities. These audits evaluate compliance with project-specific procedures. As

- with -all other audits, an andit report is generated and corrective actions are tracked by the

Project Quality Depariment. The department alse reviews and approves all new and revised
standard operating procedures to verify that they comply with quality retated activities.

The Weldon Spring site is alse routinely andited by numerous external entities including
Department of Energy - Headquarters-and Department of Energy --Oak. Ridge, . These audits
- assess compliance with applicable regulations, Department of Energy erders guidance, site plans,
and procedures. Formal reporis-and corrective actions are tracked using.the Site Wide Aundit.
Tracking System (SWATS).
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PREFACE

The Environmental Regulaiory Gulde jbrl* Radiological Efftuent Monitoring and
Environmental Surveillance (Ref. 3) establishes elements of a radiologicat offtuent monitoring
and environmental surveillance program in support of DOE OrderS 5400.5 and 5400, 1.

The Regulatory Guide states that "should*" statements are those activities that are high
priority elements of a monitoring pregram. - The WSSRAP has implemented this staternent by _
addressing "should*" statements as "shall" statements which must be incorporated, unless
otherwise justified. Appendix A contains these "should*" statements and cites the EMP section
that satisfies them or, if statements are not applicable, provides justification for not satisfying
the statements,
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1.0

1.1

1.2

1.3

INTRODUCTION

As required in the Environmental Monitoring Requirements section of DOE 5400.1, |
all DOE sites should* develop and maintsin documentation cencerning their
environmental protection programs in the form of environmental monitoring plans.

The WSSRAP has prepared this environmental monitoring plan to meet the requirements
for U.S. Department of Energy environmental monitoring programs as -specified -in .

- Department of Pnergy Orders 5400.1 and 5400.5 and the Reguwiatory Gudde for

Radiological Effluent Monitoring and Environmental Surveillance.

These required plans should* clearly describe how the minimum requirements in this
document are to be met and how compliance will be ensured.

This Environmenial Monitoring Plan defines the effluent monitoring and environmental
surveillance required to comply with-applicable Federal, State, and local-environmental
protection laws and regulations, Executive Orders, and internal Department of Energy
policies. The environmental monitoring plan is made avaitable to the State and Federal
regulatory agencies,

In meeting the minimum requirements, each site should* also consider the guidance

- provided in- this document as "should" statements and-document the specific.

procedural criteria that are adopted.

An evaluation of the applicability or nonapplicability of should* guidance provided in the
Regularory Guide for Radiological Efftuert Monitoring and Environmental Surveillance
has been included in the Emvironmental Monitoring Plan in accordance with the above-
referenced guide. Other recommendations have been evaluated and included in this
document where applicable. '
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2.0

2.1

LIQUID EFFLUENT MONITﬂmG

All liquid effluent streams from DOE facilities should* be evaluated and their
potential for release of radionuclides assessed.

Sections 2.2 and 2.2,1. All liquid effluent streams have been and/or will be assessed.

The: effluent streams are monitored under the provisions of the Weldon Spring Site

* :Remedial- Action Project: (WSSRAP) National ‘Pollmtant Discharge-Elimination Systeny .

2,2

2.3

(NPDES) permits. The effluent streams include four storm water outfalls, two water
treatment plant discharges, one hydrostatic test water discharge point, and one sanitary
wastewater {reatment plant discharge and an undetermined number of storm water outfalls
from the borrow area and borrow area hanl road, '

The resuits of this assessinent provide the basis for the facility’s Effluent Monitoring
Program (DOE 5400.5), which should* be documented in the site Environmental
Mamtnnngl’lan(ns described in DOX 5400.1) -

Section 4. The results of the assessmemts provide the basis for the envirumnental
moniforing plan as noted in Section 4 of the environmental monitoring plan.—-
NPDES permits provide the basic monitoring program which has been expanded tD-fﬂi'lll
the complete effluent monitoring program,

Liguid effluents from DOE-controlied facilities that have the potential for
radioactive contamination should* be monitored in accordance with therequ:rements
of DOE 5400.1 and DOE 5400.5. :

Section 4.1. The WSSRAP is not an operating facility. Storm water discharges are
moenitored and average below the derived concentration guideline {DCG) for uranium.
Discharges that have a potential for radioactive contamination (site and quarry water

- treatment plants) will be.sampled, analyzed and -shown in-compliance before discharge.

is allowed.
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2.4

2.5

2.6

2.7

Facility operators should* provide monitoring of liquid waste streams sdequate to

‘1) demonstrate compliance with the applicable requirements of DOE 5400.5,

-Chaptgr I, paragraphs 1a, 1d, 2a, and 3, 2) quantify radionuclides released from
each discharge point, and 3) alert affected process supervisors of upsets in processes
and emission conirals.

Section 4.1.. No process water is discharged from the WSSRAP; however, storm watet,

*iconstruction -water, . treated - water; . ety ~dsmonitored-to -satisfactorily - demonstrate..

compliance with Department of Bnergy Order 5400.5 Chapter II, paragraphs 1a, 1d, 2a,
and 3, and gquantify radionuclides. The water treatment plants discharge to holding ponds
which will be batch tested and released only if compliance is met,

When continnous monitoring or continwous ssmpling is provided, the overall
accuracy of the resulis should* be determined (4% accuracy and the % confidence
ievel) and documented in the Environmental Monitoring Plan.

Section 4.1.3.1.- The only-continuous moenitoring that occurs is for flow monitoring &t -

NFDES outfalls NP-0002, NP-0003, NP-0005, NP-0007, and NP-1001,

In addition, provisions for monitoring of Hquid effluents during an emergency

should* be considered when-determining routine liquid effluent monitoring: program --

needs.

Section 4.1.4.4. Emergency monitoring of liquid effluents is performed in the event that
contaminated water is accidentally released before wreatment or in the event of spills,

In addition, the selection or modification of a lLiquid effluent monitoring system
should* be based on a careful characterization of the source(s), pollutsat(s)
(characteristics and quantities), sample-collectian system(s), treatment system(s), and
final release point(s) of the effluents,

Section 2.2. The rationale for the liquid -effluent -mondtoring program. includes.a.
- characterization-of the sources, pollutants, sample-coflection-systems, treatment systems, ..
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2.8

and final release points. 'The NPDES permitd also partiatly prescribe the parameters to
be monitored. '

For all new facilities or facilities that have been modified in a manner that could

affect effluent release quantity or quality or that:could affect the sensitivity of

monitoring or surveillance systems, a pre-operational assessment should* be made
and documented in the Envirenmental Monitoring Plan to determine the types and-

2.9

2.10

associated efflvent monitering needs of the facility.

Section 4.1. The WSSRAP is not an operating facility; therefore, there are no process
effluents. However, there have been assessments made to determine storm water and
treated water flows and characteristics.

The performance of the effluent monitoring systems should* be sufficient for
determining whether effluent releases of radioactive material are within the Derived
Concentration Guides (DMCGs) specified in DOE 5400.5 and to comply with the -

reporting requirements of Chapter II, paragraph 7, of that Order,

- Section 4.1 and 7. The effluent monitoring systems are: sufficient to- determine if the.

effluent releases are within the DCGs described in Department of Boergy Order 5460.5,

The: required detection ievels of the analysis and monitoring systems should* be
sufTicient to demonstrate compliance with all regulatory requirements consistent with
the characteristics of the radionuclides that are present or expected {o be present in
the effluent.

Section 7.2.3 and Appendix B, Required defection levels are adequate for NPDES
monitoring and to demonstrate compliance with all regulatory requirements.
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211

2.12

2.14

Sampling systems should® be sufﬁmmt to collect representative samples that provide
for an adequate record of releases from a facility, to predict trends, and to satisfy
needs o quantify releases.

Section 4.1. Sampling of liquid.effluents are performed in accordance with WSSRAP

standard operating. procedures in order to provide representative samples, to predict
trends, record releases, and to quantify releases.

Continuous monitoring and sampling sysiems should* be calibrated before nse and
recalibrated any time they are subject to maintenance, modification or system
changes that may affect equipment calibration.

Section 4.1. ‘The only continuous monitoring systems for effluents are the flow meters
at NP-0002, NP-0003, and NP-0005 and the flow meters at the site and quarry water
treatment plamts. '

- In addition, they should* be recalibrated at least annually and routinely checked -

with known sources to determine that they are consistently functioning properly.

Section 4.1: ‘The flow meters will be recatibrated at least-anmally and will be-routinely -
checked in accordance with WSSRAP standard operating procedures. -

Environmental conditions (e.g., temperature, humidity, radiation level, dusts, and .

. vapors) should® be considered when locating sampling and monitoring systems to
avoid conditions that will influence the operation of the system.

Flow meters and automatic water samplers are the only sampling and monitoring systetns
and are designed for use under the existing conditions at the WSSRAP, '
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-2.15

2.16

217

Off-line liguid transporting lines should* -be .replmed if they become contaminated
{to the point where the sensitivity of the system is affected) with radieactive

-materials or if they become ineffective in meeting the design basi within the

established accuracy/confidence levels.

This statement does not apply. The only off-site liguid transporting lines will be from

- the site-and quarry water treatment:plants, - Thesedinex will-transport treated-water-that .

is sampted before entering the lines to ensure its composition.

If continnous monitoring/sampling snd mmrdlng of the effluent quantity {(stream
flow) is not feasible for a specific effluent stream, the extenuating circumstances
should* be documented in the Environmental Monitoring Plan.

This statement does not apply. One storin water outfall does not have continacus flow-
monitoring. Outfatll NP-0010 is normally dey and is a very shallow swale. The flows
are  very low and normally non-existent making it impmctical to ose continnous -
monitoring. :

Sampling/monitoring lines apd components should® he designed to be compatible -
with the chemical and biological nature of the liqguid effluent.

1~ Seetion: 4. “The-liquid effluent 45-water, whieh-18 compatible with-sampling/monitoring..

2.18

lines and components.

The output signal instrumentation, monitoring syster recorders, and alarmsshould*
be in a location that is continuously occupied by operatiovs or security personmel.

This statement does not apply. There are no industrial processes. When the site and
quarty water treatment plants begin opemtion, they will be manned 24 hours a day;
however, there will not te a continuous release of treated water. Water will only be

- -released in batches after it is tested-and found to be-under permitted limits, . .
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2.39 Tosignal the need for corrective actions that may be necessary to prevent public-or
environmental exposures from exceeding the limits or recommendations giver in
DOE 5400.5, when continuous monitoring systems are required, they should® have
alarms set to provide timely warnings,

This statement does not apply.  There is no- conﬁmmusmamtm:ng ofezﬂluenftm:ﬁadto
- --public exposure since the WSSRAP. is not-an-operating facility . - T s

2.20 As they apply to the monitoring/sampling of liquid effluents, the general quality
assurance program provisions of Chapter 10 should* he followed.

Section 7, All sampling and monitoring activities are performed in accordance with the
general quality assuravce program provisions.

3.0 - - ATRBORNE EFFLUENT MONITORING

3,1  All girborne emissions from DOE-controlled facilities ® should* be evalusted snd
their potential for release of radionnclides assessed,

Section 4.2.1. The WSSRAP has two diffused sources of airbome radiclogical
emissions: the Weldon Spring Chemical Plant and raffinate pits and the Weldon Spring
documenting the different radionuclides that could potentially be released and their
concentrations. The assessment also addressed the factors that could potentially
contribate o the suspension of contaminants.

32 The potential for emissions should* include consideration of the loss of emission
controls while otherwise operating normally.

Section 4.2.1. Normal operations,- consisting- of- remediation activities, will result in .
limited emissions due to the disturbance of soils and materials, Bngineering controls .
ineivnding water spraying,-cleaning of -swrfaces prior to-movement. radon .capturing
‘systems, and high' efficiency particulate air (HEEPA) filtration, ‘have been incorporated .
- into-the remediation activities in order to prevent uncontrelled emissions. - An assessment .
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- - of aithomne emissions which included-loss of emissions controls, -was performed for the.
chemical stabilization/selidification pilet plant.

- 3.3 The results of this evaluation also provide thé basis for the site’s effluent monitoring

- - program (as discussed in DOE 5400.5), ‘which should*-be docomented in the-site.

- Environmental Monitoring Plan-(as discnssed-in DOE 5400.1),

Section-4.2.1. The airborne emissions assesament provides-a basis- for the- airborae.

emissions moniforing program and ensurcs that the design of the plan would provide
timely, representative, and adequately sensitive monitoring results in accordance with
Department of Energy Orders 5400.1 and 5400.5 and the Regularory Guide.

3.4  Airborne emissions from DOE-controlled facilities that have the potential for causing
doses exceeding 0.1 mrem {effective dose eguivalent) to a member of the public
under realistic exposure conditions from emissions in a year should® be monitored
in accordance with the requirements of DOE 54041 and DOE 5400.5.

Section 4.2, Although the esttmaied exposures from the chemical plant and Taffinate pits

-amd -the quarry; -inchiding -both -water ~treatment - plants - and - -the -—chemicat.

stabilization/solidification pilot plant, are predicted to be low, the emissions monitoring

program is tailored for the low potential for exposure and in accordance with Department

-of-Bnergy-Orders. 5400.1 and 5400.5.and the Regudatory .Guide.

3.5 The ¢riteria listed in 31 should® he used to establish the airborne emission
monitoring program for DOE-controlled sites.

Section 4.2. The WSSRAP airborme emissions monitoring plan has taken into account
the criteria for monttoring the emissions with respect to the calculated maximam dose
from emissions in a year to members of the public,

DOE/OR/21E48-424, Rev. 3 A-8
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3.6 - For-ali new-facilities or facilities that have been modified in a manner that could.
affect effluent release quantity or quality or that could affect the sensitivity of
monitoring or surveillance systems, a pre-operational assessment should* be made

- and documented in the site Environmemtal Monitoring Plan to determine the types
and quantities of airborne emissions to-be expected from the facility, and to establish
the associated airborne emission monitoring needs of the facility. :

Section 4.2.1.- Engineering controls will be employed to minimize levels-to thase shich -
are as low as reasonably achievable (ALARA), Engineering process documentation is
used to determine the types and quantities of expected emission and associated airborne
monitoring requirements.

3.7 'The performance of the airborne emissions monioring systean should* be sufficient
for determining whether the relenses of radioactive materials are within the lIimits
or requirements specified in DOE 5400.5.

Section 4.2.2. The airborne emissions monitoring system is divided into three sections:
site specific monitoring, site perimeter monitoring, and critical receptor monitoring at -
-both the ‘chemical plamt and the quarry. - This-three- staged -approach. is- designed to
monitor the smaller sources in order to discem each sources contribution to the total
amount of airborne emissions from either the chemital plant or the quarry. This
radsoe v i ppronch - will llow for-quicker-remedial -action - in-the-event: levated -entissions. axe...
indicated at a specific work area, and in onrder to remain in compliance with the limits
" or requirements specified in Department of Energy Order 5400.5.

3.8  Sampling and monitoring systems should* be calibrated before use and recalibrated
any time they are subject to maintenance or modification that may affect equipment
calibration. '

Section 4.2.2.1, 4.2.2.2, and 4.2.2.3.. - Sampling systems are-calibrated in accordance
~with WSSRAP standard operating procedures and manufacturers’ specifications.
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- 3.9

-Sampling and ‘monitoring systems should* be:recalibrated at-least annually and.
rovtinely checked with known sources to detemnne that they are consistently
functioning properly.

- Section 4.2.2.1, 4.2.2.2, and -4.2..'2.3. ‘Monitoring: systems:are-calibrated as stated in

item 3.8, above.

- 3. ~Provisions:-for monitering 'of airberne emissions -during aecident:situations-should®.

be considered when  determining routine airborne emission monitoring program
needs. ' :

Section 4.2.2.1. Thoee air monitoring programs are utilized at the WSSRAP to monitor
site specific areas, perimeter areas, and critical receptors. Site specific monitoring, in
addition to providing data concerning the contributions of specific activities to the totat

- airborne inventory, will provide faster feed back concerning the -effectiveness of

engineering controls. and data concerning dispersion pattems. Filters from site-specific
motitors will be collected on a daily basis as. compared to weekly- for the perimeter

- samplers in order to-assess the posyibility of accidental Telease of aitborne contaminants; -

-Site-speceic monitoring will be- utilized during-remediation activities at the.-quarry,
Monrtors will be placed immediately outside the -work areas based on current

meteorological -conditions to assess:airborme emissions-from -specific-activities-and. areas . |

within the quarry.

3.11 Diffuse sources should* be identified and assessed for their potential to contribute

mpuhlmdmeandshmld*bemnsiderﬂmdmgmngthemﬁﬂumtmﬁtmg
and environmental surveillance program,

Section 4.2.1. Two diffuse sources have been identified at the WSSRAP: the chemical
plant and the quarry. To effectively monitor these sources, three air monitoring
programs ‘will be utilized-to monitor the site-specific areas, the perimeter areas, and the
critical recepiors. The characteristics of these areas. were used to determine the -
locations, equipment, sampling time, minimum detection levels, accoracy, and

investigation levels for each program, - These programs: are -designed- {p.- mest .the.
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3.12

requirements of Department of Encrgy Orders 5400.1 and 3400.5 and the Regulatory

Diffuse sources that may contribute a significant fraction {e.g., 10%) of the dose to
members of the public resulting from site operations should® be identified, assessed,
documented, and verified annually.

- --Section-4.2.1. Two diffuse: sources; the-chemical-plant-and- the quarry, ..arecmanimmd ;

3.13

3.14

under the airborne effluent and environmental surveillance program due to their potential
to contribute a significant fraction of the dose to members of the public. These sources
are evaluated annually in the Environmental Monitoring Plan which is revised annually
for the WSSRAP. :

Alrborne emission sampling and monitoring systems shouid* demonstrate that

. quantification of: airborne emissions is timely, representative, and adeguately

sengitive,

Section 4.2,2. The employment of site specific menitoring will ensure that sesponse to
elevated airborne emission will be tirmely, representative, and adequately sensitive..

However, where a significant petential (greater than once per year). exists . for

~approaching or exceeding -a large-fraction of the emiwion standard (e.g., 20%),..
- continuous monitoring should* be required,

Section 4.2.2. Although it is not expected that airborme emissions will exceed the
emisgion standard, contitous monitoring is performed at the site perimeter and at the
critical receptor locations, Continucus monitoring is performed during work hours at site
specific locations, '
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3.15-

- Design -of systems such that replacement of sdrbent-and filter-sheuld® not disturb the

geometry between the collector and detectors.

- ~-Radioiodine monitors which require the replacement of sorbent-and filler ave -aot.

- 3.6

3.17

4.0

4‘1

employed at the WSSRAP. The WSSRAP utilizes- portable- sir samplers, mass.flow.

- meters, gas-flow proportional-detectors, and alpha-scintillation- detectors,

To-sipnal-the need for corrective.aetlons that-mxy be necessary to-prevent-public or-
environmental exposures from exceeding the limits or recommendations given in
DOE 5400.5, when continuous monitoring systems (as required by the criteria in
3-1) are required, they should* have alarms set to provide ¢imely warnings.

Continmons monitors at critical receptor locations are used to assess the aithorne effluents
at these locations.

As they apply to the monitoring of airborne emissions, the general quality assurance
program provisions discussed in Chapter 10 should* be followed.

- Quality control procedures which are implemented as part of the airborne .effluant. and

environmental monitoring program inchude calibration of instruments, source and

-backgmund counts, - recownts of samples, review  of -documentation, and. use -of.

wdocmented-standard operating procedures; -Additional-quatity-assurance/quality. contrgl.
pmcedurea which are employed in this program include duplicated, spikes, chain-of-
custody and laboratory authorization forms, field sheets, and review of vendor data all
in accordance with WSSRAP standard operating procedure.

METEOROLOGICAL MONTTORING
Each DOE site {facility)® should* establish a meteorological monitoring program .

that is appropriate to the activities at the site, the topographical characteristics of
the site, and the distance to critical recepéors.

Section 5, The Weldon Spring Quarry is located approximately 4 km (2.4 mi) south-
southwest of the Weldon Spring Chemical Plant and raffinate pits area. The quarry is
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- foeated 200 mi{650 ft) above Mean Sea-Level (MSL)-and the chemical plant and raffinate.

42

4.3

- 4,4

pits are located 153 m (500 ft) above MSL. ‘It has been determined that the quarry and

- -the chemical plant meteorological conditions do not differ significantly and do aot require
- separate meteorological monitoring -stations: . -The metzorological monitoring station-is-

located at eastern edge of the chemical plant and is more than 122 m (400 ft) from the
nearest building.

The seope of the-program. shpuld* be based on-an evaluationof -the -vegulatory:
‘requirements, meteorological data needed for impact assessments, environmental

surveitlance activities, and emergency response,

Section 5. The meteorological information iz used to support many WSSRAP

- environmental surveillance programs functions such as dispersion and diffusion modeiing,

ecological studies, hydrological analyses, and emergency response actions.

The site’s meteorological program should* be documented in a meteoralogical
monitoring section of the Environmental Monitoring Plan (DOE 5400.1). .

Section 5. The meteorological program, -consisting of  parameters.-/measured, -

mstrumentatmn, and computer programs and - models, is remewed annuall]r and
documented in the enwmnmnntal monitering plan,

For data from an off-site source to'be acceptable, the data should* be representative

of conditions at the DOE facility and provide mtistically valid data consistent with
on sibe monitoring requirements,

The meteorological data utilized at the WSSRAP is obtazined from an on-site

meteorological monitoring station, During down time data from Lambert International
Airport will be utilized.
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4.6

4.7

4.8

- 4.5 - Specific meteorological information requirements for each facility should* be-based

on the magnitude of potential source terms, the nature of potential releases from the
facility, possible pathways to the atmosphere, distances from release points to critical
receptors, and the proximity of other DOE facilities.

Section 2. The exposure pathway analysis was performed by initially .determining the
potential exposure toutes and the factors to be considered- and then-using site.specific
factors, -determining those routes which will. be .evaluated .in - the  environmental
surveillance program. The meteorological measurements and frequencies were
determined based on these criteria.

Meteoralogical information requiraments for facilities should* be sufficient to
support environmental monitoring and surveiliance programs.

Section 5. Meteorotogical information requirements take into account the information

-required to support the environmental monitoring and surveillance programs as cutlined

in Item 4.3.

The meteorological monitoring program for each DOE site should* provide the data .

for use in atmospheric transport and diffusion computations that are appropﬁate for
the site and application.

Section 5. Meieorological’ monitoring station data provides information pertinent to.
dispersion and diffusion modeling to supplement critical receptor monitoring in the event
of an airborne release. The computer programs CAP-88 and ISCST3, employed with
information from the moniforing station, are EPA-approved atmospheric dispersion
models designed to provide a schematic view of dispersion at the WSSRAP,

Before any model is deerned appropriate for # specific application, the assumptions
upon which.the model.is based . should* be evaluated and the evaluation results
documented.

Section 5.  The WSSRAP will use the programs CAP-88 or ISCST3 if necessary.
These models are based on the assumptions of steady-state Gaussian principles,

DOE/DR/Z18459-424, Rev. 3 A-14
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4.9 - Meteorological programs for sites whereon site meteorologicalaneasurements arenot
required should* inclnde a description of climatology in the vicinity uf the gite and
should* provide ready 2ccess to representative metearological -data, .

- Meteorological measurements are required for activities-performed at the WSSRAP, -

4,10 .Potential release modes, distances fraen release points to receptors, and
- - :metearological conditions should* -bo-considered-in-assessments-for DOE. facilities .
reguired to take on-site measurements.

Section 2 and 5. An exposure pathway analysis was performed by initially determining
the potential exposure routes and the factors to be considered and then wsing site-specific
factors to determine those routes which will be evaluated in the environmental
surveillance program. Meteorological conditions, such ag prevailing wind direction and
speed, are taken into account in the determination of required on-site measurements.

411 Meteorological measurements shonld* be made in locations that, to the extent
practicable, provide data representative of the atmospheric conditions. inte which:
material will be released and transported.

Section 5. The meteorological monitoring station is located at the Weldon Spring site
et s o i 1o theefore; provides adeguate-information-regarding-the-media-into- which -matexiaks.
may be released and transported at both the chemical plant and the quarry,

4.12 'The instruments used in the monitoring program should* be capable of continnous
- operation in the expected range of atmospheric conditions at the facility.

Section 5. Measurements for wind spead and direction, horizontal wind fluctuation,
ambient air temperature, relative humidity, solar radiation, barometric pressure, and
o - precipitation intensity -and accumulation are collected-and-stored every 60 sec.. . The.l:.
' min recordings are averaged once per hour andthe data downloaded daily to a remote
computer. - Real-time -data can- also be obfained to -aid-site persennel - observing. and-
analyzing the dispersion of potentiafly released aitbome material during. and after an-
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R . 8

4,34 -

4.15

4,16

-Wind measurements should* M=M=atu sufficient: uumber-of heights to adequately

characterize the wind at potential release heights.

- The wind speed ‘and direction sensors-are mounted 10-m (33 ft)-above ground level.

Sensors at greater heights are unnecessary since potential releases of airborne emissions
are at, ot near, ground level.

The meteorslogical monitoring program: should®* provide for - routine inspection of .
the data and scheduled maintenance and calibration of the meteorological
instrumentstion and data-acquisition system at a mininmm, based on the calibration
frequency recommendations of the mannfacturers,

‘Section 5. Inspection and maintenance of the meteorological monitoring station, review

of meteorological data, and semi-annual maintenance, calibration, and performance
checks are documented and performed in accordance with ES&H Procedure 4.8.3.

Inspections, maintenance, and-m_lihratiuns skould* be conducted in mrdaima with
written procedures, ané logs: of the inspections, maintenance, and. calibrations
should* be kept and maintained as permanent records.

‘Section 5. Inspéction and maintenance‘of the meteorclogical monitoring-station, review ..
-of - meteorological ‘data, -and -senri-annual maistenance, -calibration, and - performance. -

checks, are documented and performed in accordance with Procedure ES&H 4.8.3.

The instrument system should* provide data recovery of at least 90% on an annual
basis for wind direciion, wind speed, those parameters necessary to classify
atmospheric stability, and other meteorological elements reguired for dose
assessment.

Section 5. The mefeorological monitoring: system is-expected:to provide greater than.

‘90 % data recovery on-an annual basis based on inspection and-maimtenance of equipment.

in accordance with Procedure ES&H 4.8.3.
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- 417

4,18

4.19

The topographic setting of 2 faﬂﬁty and the distances from the facility to points of
public access should* be considered when evalpating the nesd for supplementary
instrumentation.

- ‘Sopplementary instrumentation is not necessary due-tosthe.determination by-a.certified
- meteorologist that the chemical plant-and the-quarry-de-not have-differing meteorological

conditions.
i metecrological measurements at a single location cannot adeguately represent
atmospheric conditions for transport and diffusion compatations, supplementary

measurements should® be made,

Supplementary instrumentation is not necessary due to the determination by a certified

. meteorologist that the chemical plant and the quarry do not have differing meteorologicat

conditions.

A site-wide meteorofogical monitoring pregram should* be established at each
multifacility site to provide a.comprehensive database that can be used for all
facilities located within the site,

-~ The WSSRAP is not a multifacility site and the meteorelogical condition for the chemical.

4.20

5.0

-plant and the guarry have been determined to be similar.

.:As they apply to meteorological monitoring, the general guality assurance program

provisions described in Chapter 10 should* be followed.

Section 5. Inspection and maintenance of the meteorological monitoring station, review
of meteorological data, and semi-annual maintenance, calibration, and performance
checks are documented and performed-in accordance with ES&H Procedure 4.8.3.
ENVIRONMENTAL SURVEILLANCE
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£1  An evaluation ﬂmulﬁ"' be condueted and xused as the basis for establishing an
environmental surveillance program for all DO¥E-controlted sites.,

.. .. Section 2. The WSSRAP Environmental Monitoring Program has.been established and.

= modified yearly as a result of the evaluation - of: emvironmentak-conditions, - pathway
analyses, and Federal, State, and local laws and environmental protection regulations,
Executive Orders, and internal Departinent of Energy policies.

" 52 The results of this evaluation should* be documented in the site Environmental.
Monitoring Plan (as required by DOE 5400.1).

Sections 3 and 7. This Envirommnental Monitoring Plan summarizes the environmental
surveillance sampling or measurement locations for both the Weldon Spring Chemical
Plant and raffinate pits area and the Weldon Spring Quarry sites and the minimum
. required analyses or measurement frequencies for these locations in order to adeguately
- - ensure the protection of the public and the environment, These locations are sampled: or
measured in accordance with documented - standard operating procedures which.
-incorporate (.8, Environmental Protection ‘Agency and-Department :of. Energy . guidance -,
and standard industry practices. The minimum detection level and accuracy of the
analyses or measurements are in accordance with Federal, State, and local laws and
envirommental protection regulations, Executive Orders, and internal Department of
e i A nsese o Hinergy policies. The-qualitysof-the-Environmental-Monitering-Program. is:maintained..
and documented by standard opemiting procedures, quality control samples, performance
audit samples, standardized andlytical methods, data management, data quality
evaluations, quality assurance records, self assessments, laboratory andits, and quality
audits. If above normal or anomalous data values are suspected after review of data,
written standard operating procedures reganding. actions and reporting are employed.

5.3 The environmental surveillance program for DOE-confrolled sites should® he
© - conducted in accordamce with the requiremnents of DOE-5400.1 and POF 5400.5, -

Section 3. The environmental surveillance program-has-been. prepared -to- mees -the.
- - - requirements for Department ef Energy environment-monitering programs- as - specified
in Department of Energy Orders 5400.1 and 5400.5 and the Regulatory Guide for
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5.4
- - for-establishing the environmental survetliance program-for-BOE-controlled sitos.~

3.5

5.6

Radiological Effluent Momitoring and Environmental Surveitiance, as well as applicable
Federal, State, and local laws and environmental protection regulations. :

The ¢riteria for environmental surveillance programs (listed in 5-1) should* be used

Section 3. Criteria listed in 5-1 of the Regulatory Guide for Radiological Effluent

- Monitoring and Ervironmergal  Surveitlance - were used - in- ther -establishment -of. the.-
-environmental surveillance program and are further discussed in items 5.6 through 5.10..

Any additional site-specific criteria should* be documented in the site Environmental
Monitoring Plan.

Additional site specific criteria which effect or alter the critera listed in 5-1 are

documented in the Ehwwmmta! Monitoring Pian and discussed in items 5.6 throngh

5.14.

. When feasible, all éenvironmental media that, as-determnined by sitesspecific radiation -
exposure pathway analysis, might lexd toa measurable annual dose of-site-origin at -

the site boundary should* be routinely sampled and analyzed (for the critical
radienuclides to dose) and routine measurements of penetrating radiation shouid®

be performed at those sites that, as determined by site-specific exposure. pathway ..

analysis, might resnlt in an annnal dose of site origin at the site boundary, if the

- total exceeds a) 5 mrem. effective dose equivalent; or b) 160 person-rem mlhctive_

effective dose equivalent within a radiis of 80 km of & central point in the site.

Sections 3 and 4.2. Measorements are made as determined by the site specific pm:hwaf
analysis within the site boundaries, at the site boundaries, and at points outside the site
boundaries as outlined in the previously mentioned Sections.
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5&?'.

Environmental surveillance measurements may be performed periodically; but
should® be performed at least every five years, to confirm the low dose levels, if the
projected annual effective dose equivalent of site origin is <{.1 mrem.

-:Sections 3 and 4,2. -Environmental ssurveillance-is-performed ‘on -a- regular basis-as.

specified in the previously mentioned sections.

Aetual- measwrements on: two -media - for -each--eritical --radionnclide/ pathway. -
- combination, ene of which might be the effluent stream, should* be performed as

part of the site routine efflnent monitoring and environmental surveillance
program,

Measurements on two media for each critical radionuclide/pathway combination are not
necessary due to extensive characterization of the media and historic monitoring. The
Environmenial Monitoring Plan has been designed to take imfo account the
radionuclide/pathway combinations requiring environmental surveillance.

+ - Use-of data should*bebased onstiatistically significant differences:between the paint.-.

of measurement and background (or eontrol} data,

Background sampling or measurement locations have-been established for all pathway.
media- at both the chemical plant and the quarty. In an agreement with the
U.S. Geological Survey, the Department of Energy has established background for the
Missouri River Alluvium by the sampling of seven temporary wells installed by the U.S.
Geological Survey. Background locations for both the Litite Femme Osape Creek and
the Missouri River are monitored routinely. Background for groundwater at the Weldon
Spring Chemical Plant and mffinate pits area is based on the results of an ongoing
sampling program by the Missouri Department of Health. Private drinking water wells
in the vicinity of the chemical ptant are routinely monitored by that department and the
results provided to-the WSSRAP, therefore, these locations are not routinely meonitored -

“as background locations.” Several-lakes in the Busch Wildlife:Area and Dardenne Croek-

are sampled routinely as background locations for surface waters near the chemical plant.

‘The Remedial Investigation for the Weldon Spring site has--established- statistical

background levels for chemical constiments at the Weldon Spring site. A background
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- ~air monitoring “station is monitored ‘routinely to establish background levels for-the

5.10

o simplers, in-onder-to-assess-the possihility-of accidental release of-aitborne contaminants,.

511

chemical plant and the quarry.  The background monitoring station is Iocated
approximately 12.9 km (8 mi) from the chemical plant and 11.3 km {7 mi) from the
quarry.

Provisions should* be made, as appropriate, for the deteetion and quantification of
unplanned releases of radionuclides to the environment. -

Source measurement and control of all contained surface water is performed at the
Weldon Spring site to prevent the releass of radionuclide to the groundwater and surface
waters, Monthly storm water sampling is performed to monitor the transport and release
of radionuclides at the Weldon Spring site. Perimeter air monitoring is performed
routinely, as well as work place monitoring, to determine releases of radionuclides at the

- Weldon Spring site.

Section 4.2,2.1. Three air monitoring programs are utilized at the WSSRAP to nmmtor

site specific areas, perimeter areas, and critical teceptors. Site specific mondtoring, in.
* addition to previding-data‘concerning the contributions of -specific activities-to the-total -

airtborme inventory, will provide faster feedback conceming the effectivencss of
engineering controls and data concerning dispersion patterns. Filters from site-specific
monitors will be collected on a daily basis as compared to weekly for the perimeter

Site-specific monitoring will be wtilized during remediation activities at the Weldon
Spring Quarry. Monitors will be placed immediately outside the work areas based on
current meteorological conditions to assess airtborne ernissions from specific activities and
areas within the quarry.

The need for environmental sampling and analysis should® be evaluated, by
exposure pathway analysis, for each site radionuclide effluent or emission (liquid or
airborne), .

Section 2. ‘The exposure pathway analysis for the WSSRAP was performed to eyvaluate
the impact on human or ecological receptors due 10 radiological effluent or emissions.

“fromthe WSSRAP, - Sampling or measurement locations ‘were determined based on this
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5.12

5.13

- 5,14 -

5.15

“SXPOSITe pathwajr analysis in ordar to ensure the protection of the public and the

snvironment.

This analysis with appropriate datﬁ, references, and site-specific assumptions, along
with site-specific eriteria for selection ¢f samples, measurements, instrumentation,
equipment, and sampling or measurement-locations should” be dnmmmtetlm the
site Environmental Mumtm'.ing Plan. :

Section 2. The exposure pathway analys]s was performed by initially determining the -

potential exposure routes and the factors to be considered, and then using site specific
factors, determining those routes which should be evaluated in the environmental
surveillance program. The selection samples, measurements, and locations were

determined based on the selected exposure routes.

A critical pathway analysis (radionuclide/ medis) should* be performed,
dnmmented, and referenced in the annual Site Envirorenental Raport

-The critical pathway analysis is. rewsed anmmﬂy for-inclusion in boththeenvironmental

monitoring plan and the annual site environmental report.

If: the*projected. dose equivalent from inhalstion of particnintes-exceeds the criteria,

of 5-1, particle-size analysis of the emission should* . be. conducted at least
annually.

Sections 4.2.1.1 and 4.1.1.2. Particle size analysis will be performed on an annual basis
on specific sources which have higher potential for airborne emissions.

For all new or modified facilities coming on-line, a pre-operational assessment

should* be made and documented in the site Environments! Monitoring plan to

~determine the types and quantities of effiuents to-he-expected from the facilit;r and.
- to establish the associated environmental surveillance program. '

Section 3. Two water treatment plants were operational in 1993 and the chemical

- stabilization/solidification pilot-facility is-expected to be operational in-1995, . Additional
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- 5.16

5.17

.monitoring of these Facilities prior to operation was performed based on a pre-operational

assessment as to the types and quantities of efftuents from the facility and establish pre-
operational characteristics of the groundwater, surface water, and ambient air at the
Weldon Spring site. o

Preoperational monitoring is-alse-being- performed prior to -the - construction . of .the
disposal cell and supporting facilities, which will disrapt large areas of the chemical plant
area. '

Section 4.2.1. Engineering controls will be employed to minimize levels to those which
are ALARA. Engineering process documentation is used to determine the types and
quantities of expected emission and associated airborne meonitoring requirements. '

Calibration of dosimeters and exposure-rate instruments should* be hased on
traceahility to Nationz! Instituie for Standards and Testing (NIST) standards.

Sections 4.2 and 3.3.4,.. Calibration of monitoring systems requiring knowm value
sourges is performed using NIST traceable radioactive sources. '

Gross radioactivity analyses should* be used only as trend indicators, unless

docomented supporting snalyses provide a reliable relationship to specific
radionuclide concentrations or doses.

Section 4.2.3,3. The WSSRAP has done extensive characterization of the Weldon Spring
Chemical Plant and raffinate pits area and the Weldon -Spring Quarry to provide reliable
relationships between radionuclides. In addition, the WSSRAP contimies to perform
radionuclide specific analysis such as the critical receptor monitoring program,
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5.18

5.19

5.20

521

" The overall accuracy (£ % accuracy) should* be estimated; ‘and the approximate

Environmental Detection Limit at & specified % confidence level for environmental
measurements for beta-gammas, alphas, and neutrons should* be determined and

- - thetwo levels-documented: in the site Eavironmental Monitoring Plan.

-Sections 4.2.2.1 and 4.2.2.2, The-overall accuracy and the approximate Environmental

Detection Limit for the environmental measarements are docnmented in the pmviausly
mentioned Sections,

Sample preservation methods sheuld* be consistent with the analytical procedures
used. '

Section 6. Preservation of environmental samples .'is performed in accordance with
Environmental Protection Agency methodology for the analyses of specific parameters.

All environmental: surveillance techniques should® be designed to take a
representative samiple or-measurement of the important radiation-exposure pathvay
media.

Sections 3, 4, and 7. The environmental sampling technigues employed at the Weldon
Spring site are parformed in accordance with documented standmtlnperatmgpmcadums
- “in-opder to-obtain representative samples of-the ‘media. R e

Sampling or measurement . frequencies for - each - significant radionuclide or
environmental medivm combibation {(e.g., those that contribute 10% or mere to-off
site dose greater than ¢.1 mrem EDE from emissions in a year) should* take into
account the half-life of the radionuelides to e measured and should* he decumented
in the site Environmental Monitoring Plan,

The radionuclides that exist-at the-WSSRAP which-contribute 10% or more to off-gite-.
dose all have lengthy half-lives -and -would “have oo -significance on the sampling-
frequency.
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522 "Backgronnd" or"econirol" location measurements should* he made for every
significant radiomclide and pathway combination (e.g., those that contribute 10%
or more to off site dose greater than 0.1 mrem EDF, fron: emissions in a year} for
which environmental measuraments are used in the dose calculations.

- -Section 3. Background sampling and measurement-locations have been designated for-
both the Weldon Spring Chemical Plant and raffinate pits area and the Weldon Spr:mg
Quarry sites for all expusare media routes.

| 5.23 An snnual review of the radionuclide composition of effluents or emissions should*
be made and compared with those used to establish the site Environmental
Monitoring Plan.

Section 3 and 4. The radionuclide composition of exposure media at the chemical plant
and the quarry siles are determined annually for evaluation of additional environmental
surveillance.

- 5.24 Any deviations from routine environmental surveillance requirements, including.
. . sampling or measurement station placement, should* he documented in an approved
revised site Environmental Manitoring Plan.

n---:-'--.a_f'*}-#f'v_-.ﬂ-f-'-*-“-ef-'-*r_w-“--Secﬁan-sr-l*andvﬁ;%ﬂwm.ﬂhwnm&ﬂﬁfaﬁimmgaHmé&m&ewedmgﬂ;g,;_
due to the complexity and evolution of the remedial work being performed. A revised
Environmental Moniroring Plan will be issued if it is determined that the monitoring

: program does not satisfy the requirements of the Department of Energy onders and

, : applicable requirements or if there is a significant change in requirements. All variances

; from the program scope are documented in a memorandum to pm}ect rgnagement and

reported in the annual Site Envnnﬂmennl Report,
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5.25 The air sampling rate should* not vary by more than +20% and total air flow or
total running time should* be indicated; air sampling systems should* be leak-tested,
- flow-calibrated, and tested and inspected on a routine basis at 2 minimum, psing the.

- ¢alibration frequency recommendations of the equipment manufacturers.

, : Section 4.2.2.1, 4.2.2.2, and 4.2:2.3. Sampling systems are calibrated in accordance
with WSSRAP standard operating procedures and manufacturers’ specifications. - Alpha-

- s s seintillationsdetectors arecalibrated a:minimun: of every-gix monthsugsing NIST.traceahle..
radioactive sources. The gas-flow proportional counter is calibrated when repairs are
made to the detector or there has been a potential for drift in the readings in the
equipment, The rotameter is calibrated to NIST specifications on an annual basis. If the
flow rate in the ficld changes more than 20% during the sampling period, the air
monitor will be evaluated to determine if service is required.

5.26 -State and local game officisls should* be consulted when selecting appropriate..
~ protected species to sample, :

.+ . The " ecological- monitoring ~prosrant - is-designed -in- close - consultation -with- local-.
* -conservation and protection agencies. Preliminary activities for anmakmonitoring-relate -
" to sampling of game species within the sormovnding wildlife areas. State and Federal
collection permits are obtained as necessary for sampling and all samphing programs-are .-
Federally or State listed endangered or threatened species is plamned. Monitoring
activities for protected species are limited to visual observations and identification for
purposes of documenting occurrence of species within the Weldon Spring site area.

53.27 DOE Operations Offices and contractor staff should* ensure thai groundwater
monitoring plans are consistent with State and regional EPA groundwater
monitoring requirements under RCRA and CERCLA, to avoid umnecessary
duplication,

- Section 1. -The WSSRAP has prepared the Environmenral Monitoring Plan to meet-the.
requirements for Pepartment of Epergy environmental monitoring programs as specified -
in Department of Energy Orders 5400 1 and 5400.5, the Environmental Regulatory Guide
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- 5,28

5.29

5.30

531

- for Radiological Effiuent Manfmﬂng.ﬂnd- Environmental Surveitlance, and applicable

Federal, State, and local laws and environmental protection regulations. Copies of the
environmental monitoring plan are made available to the State and Federal regulatory
agencies.

- DOE Operations Offices and contractor staff should*® eonsult with State and regional.-

EFPA pmwnnﬂasnwﬁedtom&mthatﬂmrequimems are incorporaied info the
Radiological Monitering Plan.

Section 1. All applicable Federal, State, and local laws and environmental protection
regulations regarding radiological parameters are incorporated into the environmental
surveillance programs for the Weldon Spring site. Copies of the environmental
monitoring plan are provided to the State and Federal regulatory agencies.

Any changes in the site-specific or generic factors should* be neted in the plan and
the retired or replaced values preserved for historical purposes. = -

‘Section 2. The site-specific factors effecting-the environmental surverlance propram are.--
evaluated, revised, and documented annually in the-Emvironmental Moniroring Plan. - -

When neairon menitoring is required, the method of measurement should* he bhased
on the anticipated flux and energy spectruom.

No significant neutron sources are present at the WSSRAP,

The sample exchange frequency for non-particulate sampling should be determined
on a site-specific basis and should* be documented in the environmential surveillance
files,

- Sections 4.2.2.1, 4,2.2.2, and -4.2.2.3. . The.sampling. frequency- for non_ particylate

sampling is documented in the applicable standard operating procedures and in the
previously mentioned Sections.

DUE/ORrZ1 6484248, Rav. 2 A-27




ENVIRONMENTAL MONITORING PLAN ‘ 011785

" 5.32 Ldquid milk samples should be refrigerated or otherwise preserved prior to analysis;

5.33

6.0

- 61

hkowever, the analytical procedure to be used should” be considered when choosing
a sample preservation methed.

The 1994 environmental program does.not include sampling of milk products; therefore,

no sample preservation methods have been-selected. - Agrioulturab-products such-as cormn.-

and milo are primary foodstuffs grains within the 16 kom (£0 mi) monitoring area and are

sampled, - The foodstuffs monitoring ‘program-is-designed as g -tiered sampling program: -

Dairy farms are few in the area and currently three have been identified in the 16 km
(1 mi) border. Air monitoring data indicate no. particulate emissions that would require
dairy product monitoring.

As they apply to environmenta] surveillance activities, the general quality assurance

program provisions of Chapter 10 should* be followed.

Section 7. All environinental surveillance activities. are: performed in accordance with

‘the Department of Energry -and-site quality assurance program provisions. .- - - ... ..

LABORATORY PROCEDURES

Laboratory procedores and practices should* be documented in the site

Environmental Monitering Plan (in compliance with DOE 5400.1.

Section 6. All laboratories performing analysis for the environmental ‘monitoring
program have procedures and practices documented in their specific quality assurance
project plans. At this time, the WSSRAP has several laboratories analyzing samples
collected as part of the environmental monitoring program. In addition, the WSSRAP
proposed a new laboratory specification that will replace currently wsed laboratories and

- add new omes, Due to the large amount- of information. required-from these laborataries,. .

it would be impractical to document all of the procedures and practices in the
Environmental Monitoring Plan.
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6.2

6.3

Each monitoring and surveillanee organization should* have a sample identification

- systam -that - provides positive identification of-samples -and-aliquots of samples

throughout the analytical process.

Sections 3.0, 6.3, and 7.2. The WSSRAP has a sample identification system that
uniquely identifies samples-for collection to data submittal to database usage (procedure
ES&H 4.1.1). Laboratories under contract to the 'WSSRAP generafly have internal

- sample-tracking and-identification-systems, but ‘sample identification is reported-backto.

the WSSRAF using WSSRAP identification numbers.

The system should* incorporate a method for tracking all pertinent information
obtained in the sampling process. -

Sections 6.3 and 7.2. ‘The WSSRAP has the Environmental Sample Tracking (EST)

- system that is used to track environmental samples from collection to receipt to invoice

approval for each Iaboratory under contract, The WSSRAP also has the WSSRAP.
Information System for Achiving and Retrieving Data (WIZARD) system that is used to .
maintain the environmental data received from the laboratories. WIZARD is-utilized to
comply Department of Energy requirements, “compare-data; amd perforar-statistical -
analyses on routine samples that are part of the environmental monitoring program.

To provent incorrect analysis results-cansed by -the.spread:of contamination: among...
samples, each Iaboratory should® establish and adhere to written procedures to

- minimize the possibility of cross-contmmination between sarnples.

This requirement i not summarized in this plan. However, labomtories under contract
to WSSRAP have standard operating procedures that specify identification and prevention
of cross-contamination among samples. In addition, the WSSRAP Verification Group
and the data reviewers request validation for data that is suspected to be in error or
cross-contaminated.
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: .6.5: . High-activity samples should* he keptsepamte from low-nctivity samples.

This requirement is not summarized in this plan. However, laboratories under contract
© to the WSSRAF have Nuclear Regulatory. Commission licenses or similar State licenses;
- These laboratories screen samples received: from'the WSSRAP:to-determine ‘if they can

accept the samples. Acconding to requirements in their licenses, they can only accept

samples whose activities are below: specific evels, Most laboratories have controlled -
areas that process samples with activitios above a certain level. Generally, environmental.
samples collected from the WSSRAP have low activity,

6.6 Inaddition, the integrity of samples should* be maintained; that is, the degradation
of samples should* be minimized by using proper preservation and handling
- -practices that are compatible with the analytical methods used,

Section 7. ‘WSSRAP standard operating procedures (ES&H 4.3.1 and 4.4.1) outtine the
proper preservation and sample handling practices. These procedures explain’ what
parameters are compatible with similar parameters. :

4.7 - -Teo provide that the amalyses perfornied are-ponsistent and -of the highest-guality, -
specific analytical methods should* be identified, documented, and vsed to identify
and gquantify all radionuclides in the facility ‘liiveritory or effluent that contribute

w1000 moredothe yublicdoseor enviroumentol contamination associated with the..

site,

Section 7.2 and Appendix B, A variety of WSSRAP and subcontractor procedures,
plans, and programs are utilized to ensure that analytical methods are of the highest
quality. The analytical methods are identified and documented in Sections 6,1 through

6.6 of this appendix,

DOE/OR/Z1548-424, Rav, 3 A-3H)




EAVIRCNMENTAL MONITORING PLAN _ . 011798

6.8  Standard amalytical methods should® be used for radionuclide analyses (when
available), and any modification of a standard method(s) should* be decumented.

Sections 6.3 and 7.2, Some radionuclide analyses have modifications to the standard
method. All changes to standard methods are’ reviewed and approved by the Project
Management Contractor prior to analyses.

" 48,9 Im addition, methods, - requirements, and n_maﬁ-..dommemation should®, be
specified in any analytical contracts established with outside laboratories.

Sections 6.3 and 7.2, The specifications of the contracts with the laboratories include
the requirements for documentation, methods, and other requirements regarding quality
assurance, Laboratories are aundited annwally to confirm their compliance with these
issnes.

6.10 All sites that release or could release gamma-emitting radionnclides should* have the
capability (either in-house or outside) of having samples analyzed by gamma-ray
spectroscopy systems. '

This requirement is not summarized in this plan. However, the WSSRAP has the
capability of analyzing gamma emitting radionuclides using gamma-ray spectroscopy and
< =~ o] py ek the capability-of #nslyzing for-alphafbetaremitting radiosuclides using.a-gas-flovs. -
proportional counter and an alpha spectroscopy system.

6.11 Covnting equipment should* be calibrated using, at a minimwmn, the calibration

frequency recommendations of the manufacturers so that accurate results are
obtained.

Section 4,2. All copating equipment is calibrated using the calibration frequency
recommended by the manufacturer-and in -accordance -with Procedure BES&H 2.6.4,.

- . Ludlian Model Scaler and Model 43—1{} Detector: - Gross Alpha Measurement Qperaiion.
and Calibration.
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~ 6.12 .. In addition, checksuumesshwld* hewuntedperiodica]ly 0nallmunterstoverify
that the counters are giving correct resuits.

- This requirement is. not summarized in this plan, However, check sources.are

periodically counted fo verify that the-counters are giving correet-results in accordance
with Procedure ES&H 2.6.7, Calibration and Operation of the WI-1000 Low Background
Gas Flow Proportional Counter. |

6.13 Samples that are sent off site for analysis or for laboratory intercomparison should*
be monitored for contamination and radiation levels and packaged in a manner that
meets applicable transportation regulations and reguirements.

This requirement is not summarized in this plan, However, samples that are sent off site
for analysis are monitored for contamination and radiation levels in 4 manner that meets
applicable transportation regulations and requirements, This is accomplished by the Site
Shipping Officer, who is also respomsible for properly packaging the shipments in
accordance with Procedure RC-17s, Off-site Transportation of Hazardous Materials.

7.0  DATA ANALYSIS AND STATISTICAL TREATMENT

their . corresponding measures nf refiability, and {o compare radionuclide data
between stations and - times should* be designed with consideration of the
characteristics of effluent and environmental data.

Section 6.1. Environmental data are statistically summarized using known and proven
methods to detennine the distribuiion, central tendency, dispersion, and outliers of the
data. The statistical techniques take into account the characteristics of skewed .
- distribution of time series. data, “high-variabitity. analytical results, missing data,.and
-results below the analytical detection limits. All new data are cvaluated against.the.
corresponding historical statistics. Appareni-outliers are only excluded from use after
- investigation confirms that am error has been made during sample collection, preparation, ~
measurement, or analysis process.
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- 7.2 Dotumented and approved sampling, sasmple-handling, analysis, and data
' management technigques should* be used to reduce variability-of the results as much-
as possible. ' :

-:Section 6.1. -Standard operiting: procedires- have -baen: developed *for. environmentsl
monitosing activities specific t¢ the Weldon Spring site. These procedures have been
developed from Environmental Protection Agency and Department. of Energy. puidance
and standard industry practices.  Personne]l undergo training: ‘specific - to their
tesponsibilities varying from procedure review through classtoom training and “hands
on" training under the supetrvigion of a qualified individnal.

7.3 The level of confidence in the data dve to the radiological analyses should® be
- estimated by analyzing blanks and spiked psendosamples and by comparing the

resulting concentration estimates to the known cobcentrations in those
sanples. '
Section: 6.1, Numerous quality control samples are collected in support of environmental
monitoring activities including blank samples, matrix. spikes, and matrix doplicates. The
confidence level of the data is estimated by comparing the results of -the quality control
samples with known concentrations.

7.4  The precision of radionuclide snalytical vesults should* be reported as a range, a
oot sttt Am e s oygrrianee, -a standard- deviation; a-standard-eirar, and/or x-confidenece- ntorvaliams. -

Section 6.1, The environmental monitoring. data is statistically summarized by the
determination of the range, variance, and standard deviation of the data values at each
sampling location.

7.5  Data should* be examined and entered into the appropriate databases prompily after
analysis.

l .. Section 6.1. Immediately upon receipt from the laboratory, all new data are verified and
entered into the WSSRAP database (Section 7,2),
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1.1

1.8

8.0

“8.1-

~Whien selecting the data to be conisidered, sutliers should* be excluded from the data

only after investigation confirms that ai errer has been made in the sample
collection, preparation, measurement, or data analysis process.

Section 6.1,  Apparent outliers are qualified and excluded from use .Dﬂi}" after
investigation confirms that an error has been made in the sample collection, preparation,
measurement, or data analysis process. Procedures are employed to aid in the

- interpretation of the data and to-improve the guality .of the results from the program by -

helping to detect erroneons measurements.

As each data point is collected, it should¥ be compared to previous data, hecause
such comparison can help identify unusual measurements that require mveaﬁgatlun
or further statistical evaluntiun.

Section 6.1. Aﬂnewdamamw&luale&againstmmpmdingﬁismﬁcalstaﬁaﬁﬁstﬂaid
in the identification of unusual data values which may require further investigation or
evaluation in accordance with WSS'RAP standard operating procedures.

As they apply to data analysis and statistical treatrment activities, the general quality
assurapce program provisions of Chapter 184 should* be followed,

Section 7. Overall data management activities for the WSSRAP are detailed in the
Environmental Data Administration Plan. This plan provides guidance for the
development of sampling plans, describes data management activities, and details general
data quality requirements. These general data quality goals have been adopted for this
environmental monitoring plan. The primary activities associated with this environmental
monitoring plan include data verification, database mavagement, and data validation.
These programs docoment the-quality of data generated by on-site and off-site anal:.rses
of samples.

DOSE CALCULATIONS

~Except where mandated -otherwise (e.g.; compliance with 40 CFR Part 61), the.

assessment models selected for all environmental dose assessments should
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3.2

3.3

appropriate characterize - the p-llrsml and envirommental siteation
encountered.

-Section 6.2, Assessment models selected for. environmental -dose estimates ‘at the,
. "WSSRAP are intended to:assess acenrate-and reatistic radiation: doses to the population.

and t0 a hypothetical maximally exposed individual that could resukt from remediation

- activities. Environmental -monitoring ‘data are used either as direct input data in dese
- - calculations or where appropriate; serves as data input in exposure and dose models.- .. -

The information used In dose assessments should* be as accurate and realistic as
possible.

Section 6.2.. Radiological dose assessments for sclected environmental media employ

data from the effluent monitoring and environmental surveillance programs in order to
ensure that the data are accurate and realistic, :

Complete documentation of assessments of the radiation dose resulting from the

‘operation of DOE-controlled facilities should* be provided in 2 mammer that supporis.

the annwal site Environmentst Monitoring Report; Environmental Menitering Plan, .
or ofher application, and show the 1) models used, 2) computer programs nsed, and
3) input data and data source assumptions made.

Section 6,2, The annual site environmental report includes documentation of the models,
computer programs, input data, and data sources used in the assessment of radiation
doses. :

Default values vsed in model applications should* be documented and evaluated to
determine appropriateness to the specific modeling situation.

Section 6.2. Model default values are evaluated-tor deterine the appropriateness of the -
values as they apply to the modelling situation, Theusenfdﬂf&uttvalummdmumcnmd
with the results of dose modeling.
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845

8.6

v B e

9.0

9.1

When performing human food chain assessments, a complete set of human exposure
pathways should* be mnsidered,_ consistent with current methods (IAEA 1982;
Moore et.al. 1979; NCRP Report No. 76; NUREG/CR-3332).

.-Section 3.4.4.2 and 6.2. The foodstuffs sampling propram-provides. data to.determine

the projected dose te. off-site-persons from an mir o crop to human exposure route. -A

- projected dose of <{0.1 mrem/yr dese to a:member-of the public has been estimated. -

Surface water and groundwater modeling should® be conducted as necessary to
conform with the zpplicable requirements of the state govermment and the regional
office of the EPA,

Section 3. The WSSRAP has received no specific requirements to perform grnundwater. |
or surface water modeling from the State or regional regulators. Pursaant to CERCLA

'mldR(IRAguﬂanoe,theWSSRAPhasanﬂconﬂnuﬂsmmmductavanetyuf

groundwater contaminant transport modeling efforts.

The general quality assurance program provisions of Chepter 16 shonldhbefollowed..
as they apply to performing calgnlations that assess. dose impacts.

Section 6.2. All general quality assurance program provisions are followed as they apply
to performing calcufations that assess dose impacts. : _

RECORDS AND REPORTS

Accordingly, DOE efficials and DOE management and operating contractors should*
identify and comply with the relevant requirements.

Section 6. Activities at the Weldon Spring site are performed in accordance with
Department of Energy Orders 5000.3A; :5400.1; 5400.5, 5284._1b. and 5484.1; - Natienal-
Pollution Discharge Elimination System:permits:issued by the Missouri- Deparment: of
Natural Resources; and the Federal Facilities Agreement, as well as other applicable

- -Federal, State, and local laws and environmental protection-regulations. - -
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9.2

Timely uotification of occurrences and information imvelving DOE and its
coniractors should* be made te the appropriate DOE officials and to other
responsible authorities.

. -Section'6. Reporting of all occurrences listed in Department-of:Energy Orders 5400, 1

‘9.3

94 -

e TR L T e =

9.5

. 3400.5, and 5484.1 is performed in accordance with Department of Energy Order

5000.3B.

Anditable records relating to environmental surveillance and effluent roonitoring:
should* be maintained,

Section 6. The WSSRAP maintains an Emironmental Data Administration  Plan
MKF and JEG 1992d) which governs sampling plan preparation, data verification and
validation, database administration, and data archiving, All environmental data from
sampling, analysis, and quality review programs are maintained in hard copy wmd
electronic copy. Al original documentation is transferred to the Project Quality
Depariment and stored in a controlled area in a fireproof safe.

Calculations, computer programs, or other data“handlmg shlmld* be-xecorded or
referenced.

“Bection6: - Compuier programs-and-data-management-systems- utilized-at-the. Weldagy,

Spring site are the Environmental Sample Tracking (EST) system, the Field Sample
Tracking (FST) System, the Generic Universal Report Utility (GURU) program, the
Safety, Health, and Radiation Protection (SHARP) program, the Site Wide Audit
Tracking System (SWATS), and the Waste Inventory Tracking System (WITS).

As they apply to reporting and record keeping activities, the general quality
assurance program-provisions of -Chapter 10 should* be followed. S

Section 7. - Standard operating precedures are maintained and documented to ensure-the
quality of the environmental monitoring program ‘and those activitics which influence the
program. '
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10.0

10.1

 QUALITY ASSURANCE

In addition to these plans, the Environmental Monitoring Plan should* contain a

section on-quality assurance and should* cover the monitoring activities at each site, |
. consistent with applicable elements of the 18-element format in ANSIJASME NQA-1.

“Section 7. The quality. assﬁmnce section .of the envirommental monitoring plan -outlines

the-requirements for the-activities at the WSSRAP, which isobligated to comply with the-
requirements of ANSUASME NQA-1 as outlined in Department of Energy

© Order 5700.6C, A Quality Assirance Program is maintained for the Weldon Spring site,

which addresses the requirements of Department of Energy Order 5700.6C. Also, a
project. specific Quality Assarance Project Plan describing how various aspects of

© . Department of .Energy Order 5700.6C and the Quality Assurance Program will be

10.2

10.3

ﬂnpiemented at the Weldon Spnng site.

Periodic audits should* be performed to verify mmplxance with operational and

quality control procedures. -

Section 7. Audits are performed periodically to evaluate quality related activities in the
environmental monitoring program. Analytical laboratories performing analyses for the.
Weldon Spring site. are audited annually by Weldon Spring site personnel - from the

“Project Quality Department and other related -departments.” "The Project Qualify”

Department routinely audits site operations associated with- environmental monitoring

~activities, The Weldon Spring site is also routinely audited by external entities, inciuding

Department of Energy-Headquarters and Department of Energy-Oak Ridge.

The following requirements from ANSI/ASME NQA-1 should* be followed: Planned

" and scheduled audits should* be performed to verify compliance with all aspects of

the quality assurance program and to determine its effectiveness. These audits
should* be performed independently in' accordance with written procedures or
checklists by personmel who do not have direct responsibility for performing the
activities being audited (i.e., supervisors cannot audit their own facilities). Audit
results should* be documenfed and reported to and reviewed by responsible
management. Follow-up action should* be taken where indicated. -
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10.4--

10.5

Section 7. The Project Quality Department routinely audits environmental monitoring
activities to evaluate compliance with project-specific procedurs. Aundit reporis are
generated and corrective actions are monitored by the Project Quality Department.

" The elememts of a quality assurance program plan-should™ be derived from:the 18.

criteria in ANSIYASME NQA-1 and those stipulated in 10 CFR Part 50.

The WSSRAP complies with the requirements of ANSI/ASME NQA-1 in accordance:

with Department of Energy Onder 5700.6¢c. The WSSRAP is not a nuclear production
or utilization facility and, therefore, the Quality Assurance program is not derived from
the criteria stipulated in 10 CFR Part 50 which pertains to these types of facilities.

Radiation measurement, ineluding portable instruments, environmental dosimeters,
in sitn monitoring equipment, and laboratory insiruments, should* be calibrated
with standards traceable to NIST calibration stanﬂards (NCRP 1978; National
Burean of Standards Special Publication 609}.

Section 7. Calibration of all radiation measurements is performed in accordance with
documented procedures, industrial practices, and Department of Energy Orders which
have standards traceable to NIST calibration standards,

DOE/GR{21648-424, Rev. 3 A-39
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APPENDIX C
Document Hierarchy for the Eavironmental Monitoring Plan

DOE/OR/21548-424, Ray, 3




ﬁ.... O AlEY i M LMl 3]

B30 B VIO W04 MY d
WP THON WL NNOHTAN

AMHIH LTI

A TEADT

YOEF  SUOF SIEE
Vi i 2
SCRF  EDSY K

SRENEITR IGRELIVEN] WSy

111 13AT}

.EEE v
et
~Jy LN E ._WH

11 13ATI)

5

B 5| THO0e=-50 -2




ENVIRONMENTAL MONITORING PLAN . ) O 7798

APPENDIX D
Telecon From L. Hopking to File Regarding the Use of
Uncenzored Data Sets, Dated June 1, 1992
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|

MK-FERGUSON - .
'lmﬂl:!m . :

o : '- | IMTER-OFFCE CORRESPONDENCE

T
. .

- . June 1, 1§92 N
| UMTE '

o File ‘/47;2;_ /é..--
' —— Loren Eopkins. o |
TELECON ON unczﬂsamsn'hmma

SUBJECT o _
Dete of Telecon: May 27, 1882

Caller: Lexren Hopkins )
czll tc: Eob O'Brien, Statisticzl Policy Eranch of US EF:, -
. - Washington, DC ' . ST : -

Telerhcne: (202) 260-26€3

SYBSECT: UYILIZING UNCINSORED DATA IN STATISTICAL
CALCULATIONS IR o

M, O'Zrien returned my ¢ell regarcing this =ubjert. =
explained to Er., O'Brien that the 1881 DOE Znvirc
: - 5 1 F

£ LY 44

1l
i .
La

r

e

ot

venitering vrogramg often include meisurement cf excrenely low
cmncent—aTions of radionuclices, belovw the detection limit of
the ecunting instrumentg. Date eets with large numbers of
nan
c

+hanedetectable velues nesd speciel consideraticn in
£ 1 znalysesg (CGilkert 1887).- ' :

tese-thaf-detectable datz will produce numerical messuzénents
with velues below the detsction limit anc SORELimes negetive
values. 211 of the zctual velueg, including thoss ThE- &r€
necative, shouwld ke inciuded in the stetistical anglysss.
Practizes such as asgsigning & z&Io, the cececticn limitz velue,
or scrme in-between valpe to the below derecrtabie detz toint,
or cdiscarding these datse points can severaly bias the
‘reselting parsmeter eerimztes and should be avoidec.

%hen anslytical instruments <r laboratories co not suiply the
‘setuzl values for readings less than the detéction limit, but
make scme designetion such as "ND", the actual values for
those czta points should be obteined. When obtaining these
datz ocints is noi possible, at least the number eof less-than-
detec=ablie velues should be obreined. ’

=ERYEY 34 59 i:l::.;rer‘\'a:.v'\u::r:z:*.s._lh _ : ' : '

Fouwm II2.4 13w 12" ' : : : : ;s

S oEh B BN A M S5 A0 ba AN M0 S L M &S
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W
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i  F &

Judgement in including uwhncensored datea
" we should obtzin and U3 uncensored dara

etectable valugs is known) are more amenable to :
Standard stntistical_analysqs than are those from truncatad
distributions (for which the number of values below the
detsction limit are not knewn}, which Tequire special
statistical} techniques {Gilbert and Kinnisen, 19813,

t explained that ip in&n:pprzting uncensored data {in:lu&ing'
negative numbers) in our statistical Calculations, in one case
¥eé vbtained a negative doge. We question the use of 2pplying

‘the policy of incorporating vncensored data ecross the board - -

because t € results of Bsing means derived from uncensored’
data mzy lead to Physically impossible results. 1n adéition,
¥e were wondering if some sort of welghting Epproach should he
2pplied to data belew the detection limit beczuse there is
less confidence éssocizted with these values. I zsked if he
had ary feel for when the use of uncensored dats s

- should noet he 2pplied and. if there WZE 2 study that validated
this regquest for incerporation of uncensored datz, Mr,

O'Brien did not have an answer for me and

_ referred me to .
Richard Gilbert at Batelle (508 375-2979) -

I called Richard Cilbert &nd explained the Situation ang
concerns I hzd explained to My. 0'Brien.  ERe was not awire of
the DoE culcdance end was not &waIre that he wae refererced in-
the ¢uidance. He felt that EnY 2Cross-the-board 2pplication
Of his recommendations of the use of uncensored data was ill~
founded. e recommended that we use scientific, professional

- In genersl, he felr .
since he felt it

+ if the resultes vare
a8t and explzin oo

£til} contained some meaning, Howaver

not possible, we gheuld irclude a cavg
Teascning, : :

¥r. Gilrers sugeesiad I look up 2 Peper by pD:
entitled Ncn-detects,.nete;tiun Limites and the Limit af
Probebility", from the Jou ' ic : i
Association regirding my gQuestion with weighting dara
the detection limit with less confidence : -

2ne Lambex+

LR /eck

E: ‘l.,::se:!'x‘:;':?:-:;.-e:'-., enviuncens.lh -




MK-Fergusor Company. - =+ 59050
Weldon Speing Site Remedial Action Project oo eEEeT
TRANSMITTAL OF CONTRACT DELIVERABLE

W an

Date: '-,f.t'l‘!%' - Transmietal No.:

D -0027-05.

Titiéof]]ommmt:' &h\rrmnnlan{'al Man;’mr‘inaj Plan

Doc. Num.: _424  Rev.No:__3 " Date of Document: _anuang 1290 -
Purpose of Transmictal: Request for Department of Energy acceptance of contract
deliversble, :

The Project Management Contractor has reviewed and.appmve.d the attaghed
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